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CHAPTER XIII. 

ABSTRACT OF RESULTS OF A STUDY OF THE GENERA 

GEOMYS AND THOMOMYS* 



By Dr. Elliott Coues, U. 8. A. 



These two genera are closely allied ; the principal difference being in 
the character of the sulcation of the superior incisors. In Geomys^ the upper 
front teeth have a deep groove along the front face, at or near the middle, 
with or without a fine groove along the inner margin. In Thomomysj the 
latter groove exists, but there is no other. The fore feet of Geomys are more 
decidedly fossorial than those of ThomomySj owing to greater development 
of the claws. In GeofnySy the external ears are a mere rim surrounding the 
auditory orifice; in ThotnomySy there is a decided, though small, auricle. The 
two genera constitute a perfectly natural group, of the grade of a family, 
which may be called GeomyidcB, equivalent to the subfamily Geomyince of 
Baird, or the Sciuro-spalacoides of Brandt. Their closest affinities are' with 
the Saccomyidfe {DipodomySy Perognathus, &c.), under which they have been 
placed as subfamilies by Waterhouse and Baird. These authors are certainly 
right in differing from those who, like Brandt and others, widely dissociate the 
two groups ; for, as Baird has insisted, they are very closely allied in all essen- 
tial respects, notwithstanding their remarkable dissimilarity in contour and 
other superficial points. Still, I do not go to the length of the authors named 
in associating Geoinys and Thomomys with Dipodomys, Perognathm, &c., in 
one ; preferring to follow Gill in considering them as a distinct, though the 

* Based ou the material contaiDod iu the National Museum, Smitlisouian Institation, Wasbinc:- 
tou, D. C. 
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most nearly allied, family. The Saccomyidm are extremely lithe, agile, graceful 
animals ; jerboa-like, with long saltatorial hind limbs, elongated and often 
tufted tail, large ears, and full eye^^ and are not specially nocturnal or subter- 
ranean in habits. The Geomyidce^ on the other hand, are hamster-like, or 
rather an exaggeration of that kind of structure ; they are among the heaviest 
for their inches of any animals of this country, of squat, bunchy shape, with 
short, thick limbs, a short tail, very small or rudimentary ears, small eyes, no 
appreciable neck, and thick, blunt head ; and they are as completely subter- 
ranean as the mole itself They are rarely and only momentarily seen above 
ground ; they excavate endless galleries in the earth in their search for food, 
frequently coming to the surface to throw out the earth in heaps, but plug- 
ging up these orifices as soon as they have served their purpose. 

Both families agree in possessing enormous cheek-pouches, overlying 
the whole side of the head, in some species even reaching over the neck and 
shoulders. The nature and construction of these sacs was long misunder- 
stood. They were supposed for many years to be external pendulous bags 
opening into the mouth, and thus to differ only in degree of development from 
the ordinary "cheek-pouches" of many other rodents — an enlargement of the 
mucous membrane of the mouth and skin of the cheeks. But, as now well 
known, they have no connection veith the mouth ; at least, no more than the 
abdominal pocket of an opossum has with the genitalia. Their chief purpose 
is not even related to the food of the species ; they are sacs that the animals 
use chiefly in carrying out dirt from their burrows to deposit it on the surface 
of the ground. They are fully described beyond. 

Several circumstances have conspired to obscure the history of the 
Geomyidce, and to involve the determination of the species in doubt. In the 
first place, the animals are largely withdrawn from ordinary observation, and 
the acquisition of specimens is diflScult. Their geographical distribution is 
limited to a portion of America. Very few specimens, comparatively, have 
ever reached Europe, and very few foreign naturalists have written about 
them from anything like sufficient means of observation. In fact, they arc 
among the rarest sets of specimens in any museums ; and I think it probable 
that there are before me, as I write, more prepared specimens than have 
l)efore been examined by all naturalists put together. This shows the 



COUES ON GEOMY8 AND THOMOMYS. 219 

diflTiculty of getting material to work upon on this family, though the animals 
fairly swarm in certain regions, becoming a serious hinderance to agriculture. 
There is another point to be considered here : the shapelessness of the species, 
so to speak, with the looseness and distensibility of the skin, renders them 
peculiarly susceptible of atrocious taxidermy, with the result of scarcely 
leaving a hint of their actual appearance and true dimensions. One result 
of all this is that a mass of pointless, if not erroneous, descriptions and con- 
flicting accounts forms a large part of the written history of the species. 
There appears to have been an unusually large amount of compilation done 
in this group; more than half of everything extant upon the subject is of this 
character.* The * systematic" accounts given by Fischer, Schinz, Wagner, 
Giebel, and some others that might be named, are simply worthless for any 
practical purpose. The special papers upon the subject are so few that it 
was not thought necessary to enumerate them. Aside from the descriptions 
of *^new species" which it is necessary to examine, the authorities which 
need be consulted are very few. Waterhouse's and Brandt's articles ; espe- 
cially Richardson's, in the Fauna Boreali-Americana ; LeConte's monographic 
sketch of the family ; and Baird's later, more elaborate!, memoir, with Audu- 
bon's and Bachman's figures, represent the gist of the matter. The synonymy 
collated in this paper is believed to represent very nearly all the literature 
of the subject. 

It is not within the scope of the present article to treat fully of the 
characters of the family. I confine myself here almost entirely to the deter- 
mination of the species and their full description, with the necessary biblio- 
graphical matter. The number of species I find to have been, much as usual, 
largely overstated. This is particularly the case in the genus ThomomySy 
where the three recognizable races of the single known species have been 
described as a dozen distinct species, and been referred to half as many 
different genera. Most late authors recognize at least six or eight species 
of the genus. Geomys makes out a better case; out of the seven species 
admitted by Baird, five are unquestionably valid. It is very cuj-ious and 
interesting to note how differently Geomys and Thomomys have become differ- 
entiated into species. The former genus has developed into at least five 

* Cf, tlio BynoDymy of Thomomys talpoides et aff. in tbo foHowing pages. 
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perfectly well-discriminated species, the early links between which have 
entirely disappeared, leaving the forms as stable as possible. Thomomys is 
still in a transition-stage {it present. Setting aside the peculiar T, clusius, 
described as new beyond, all the known forms of that genus arc still only 
incompletely separated, and the links binding them are plainly before our 
eyes. The genus appears to be making into a number of species, but the 
process is still far from completion. In talking over this singular difference 
in the natural history of these two closely-allied genera with Professor Baird, 
he threw out a suggestion, which, j)erhaps, may account for tlie facts. While 
we have no means of knowing which is the older of the two genera, so as to 
compare the rates of progress they respectively made in developing their 
species, yet we may fairly infer, upon geographical considerations, that Geo- 
7711/s has been longer about it than Thomomys. Geomys, though found to a 
certain longitude westward, is e-ssentially a form of Eastern North America, 
extended thence to Central America, and it is presumaldy upon older ground 
than the late deposits in the West, where Tho7)iomys occurs. In the cases 
of many mammals and birds of this continent, it will be recollected there is 
a perfectly stable eastern species of a genus which in the West is rei)resented 
by a number of "varieties.'* Junco, Melosjnza, Passerdla, Picus, are good 
illustrations. But be the explanation what it may, there is no doubt about 
the fact that Geomys has made itself into five or six firm species before 
Thomomys has succeeded in turning out more than one or two. 

With these few observations by way of introducing the species, I shall 
proceed at once to give an account of them, reserving many details which 
contributed to the result of my investigation, as well as all general considera- 
tions respecting the family, for publication in a different connection. 

Genus GEOMYS. {emend, ex llaf.) 

MuSf 8p. BiiAW, ct al.f 1. c. infra, 

Cricetus, sp, Di-:SM., et af., 1. c. infra. 

GeomySf Rav., Am. Month. Mag. ii, 1817, 45. 

Diplostomay Raf., op. et Joe. cit (cbar. plcniiuq : inept.), ncc Kicii. 

SacoophoruSf Kuiii^ Bcitr. 1820, Gr>. 

PacudostomOj Say, Long's Exp. K. MtH. i, 1^23, 40(). 

Ascomyfij LiciiT., Ablmntl. norl. AcmI. l&22-% 1^*25, 2(). 
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GEOMYS BURSARIUS, (Shaw) Rich. 

Afus hursanusj Suaw, Linn. Trans, v, 1800, 227, (ig. 8; Gon. Zool. ii, 1801, 100, pi. 138 (tho plato clearly 
shows tho grooved incisors ; tho ])ouchos arc ovorted). — Mrrc, Am. Jonru. Sci. iv, 1822, 183. 

Criceius bursariuSy Dksm., Nonv. Diet. d'Hist. Nat. xiv, , 177 ; Ency. M6th. Suppl. pi. 10, f. 4 ; Mamm. ii, 

1822, p. 312 (ftursareiw).— F. Cuv., Diet. Sc. Nat. xx, , 257.— Dksmoul., Diet. Class, viii, 

, 37.— Grut., Aniui. Kiugd. iii, 1827, 138, i)l. — ; v, 1827, 235, No. C12. 

Saocophorus hursaritiSj Kuiil, Boitriigo, 1820, 65.— FisCH., Synop. 1827, 304. 

Peeudo8Uma buraariuSy Say, Long^a Exp. R. Mts. i, 1823, 406 (6ur«ana).— Harlan, Fn. Amor. 1825, 153.— 
Less., Man. 1827, 259.— Godman, Am. Nat. Hist, ii, 1831, 90 (ftursaHMwi).- DeKay, N. Y. Fu. 
i, 1842, 92.— Aui). & Bach., Q. N. A. i, 1849, 332, pi. 44. 

Gcomys^ huramius, Rich., F. B. A. i, 1829, 203 ; Rep. Brit. Assoc, for 1836, v, 1837, 156 (nee Gray). 

Aacomya buraariuaf Eyd. & Gerv., Voy. Favorite, v, 1839, 23.— ScniNZ, Syn. ii, 1845, 1.32.— Gieb., Odon- 
tog. 53, pi. 23, f. 8. 

Geomya huraariuaf Woodii., Zufii and Col. R. 1853, 50.— Parvin, Ann. Rep. Smiths. Inst, for 1854, 1855, 
293 (habits).— Kenn., Trans. Illinois Agric. Soc. for 1853-^4, 1855, 580.— Bd., M. N. A. 1857, 

372, pi. 22, fig. 1 a-h, and pi. 50, fig. 2 a-^.— Maxim., Arch. Naturg. 1861, ; Verz. Reiso 

• N.-Am. Sang. 1862, 147.— Gerr., Cat. Bones Br. Mus. 18C2, 223.— Leidy, Proc. Acad. Nat. Sci. 
PhUa. 1867, 97 (skull from loess of Missouri).— Ames, Bull. Acad. Minnesota, i, 1874, 70. 

Geomya {Sacoopkorua) huraariu8y Giebel, Siiug. 1855, 529. 

*' f Mua ludovicianuay Ori>, Gnthrio's Geog. 2d Am. ed. ii, 1815, 292. (Not determinable.)" 

f Diphatoma fuaca, Raf., Am. Month. Mag. ii, 1817, 44.— Desm., Mamm. ii, 1822, 315.— Less., Man. 1827, 261. 

1 Diploatoma alba, Raf., Am. Month. Mag. ii, 1817, 44 (^albino). — Desm., Mamm. ii, 1822, 315. — Less., Man. 
1827, 261. 

Saccophorusi albua, Fiscn., Synop. 1827, 305. 

? Geomya cinereua, Raf., Am. Month. Mag. ii, 1817, 45, 

Mua aaccatuaf Mitch., N. Y. Mod. Ropos. xxi, 1821, 249. 

Aacomya can<iden8i8f Licht., Abh. Acad. Wiss. Berl. 1823, 13, fig. — Brants, Muizon, 1827, 24. — Wagn., 
Sappl. Schrob. iii, 1843, :\S3; Abh. K. Baior. Akad. Miiuch. xxii, 1846, l^i7, fig. (skeleton). 

Goomya canadenaUf Lec, Proc. Acad. Nat. Sci. Phila. vi, 1852, 158. 

Geomya oregonenaiSy Lec., Proc. Acad. Nat. Sci. Phila. vi, 1852, 160 (no probability that the assigned local- 
ity is correct). 

Gaomya brevioepay Bd., Proc. Acad. Nat. Sci. Phila. 1855, 334 ; M. N. A. 1857, 378, pi. 52, f. 2 a-^.— Gerr. 
Cat. Bones Br. Mas. 1862, 223. 

Ckinada Bat, Shaw, II. cc, 

Canada Pouched Baty Richardson, I o.— Aud. & Bach., I. c. 

JSamater du Canaday Desm., I, c. 

Paeudoaiome d bouraey Less., /. c. 

Diploatome brun, D. blanchcy Desm., Less., II, cc. 

Canadian Hamatefy Griffith, L c. 

GofftTy TaackenmauSy Schinz, ^ c. 

Pouched Baty Sand Baty Camaa Baty Pocket Gopher, Salamandety Volg. 

GaufrCy French (whence English "gopher," and German "goffer"). 

Quid Geomya drummondii, Rum., Rep. Brit. Assoc, v, 1837, 157 (Aacomya drummondii apud Wagn., Suppl. 
Schreb.), species indet. dentibus prim, bisnlcatis f 

Diagnosis. — Superior incisors bisulcate, with a fine sharp groove along 
the inner margin, and another much larger bisecting the remaining plane sur- 
face. Cheek-pouches ample, extending to the shoulders. Hands (including 
claws) longer than feet. Tail and feet hairy. Pelage soft, sleek, mole-like. 
Color dull reddish-brown, muddy-gray or hoary beneath, the basal portion 
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of the fur plumbeous throughout; or blackish-gray; feet and tail, for the 
most part, white or colorless. Average dimensions of adult, 7 to 8 inches ; 
tail, 2 or 3 inches ; fore foot, about 1 J inches ; hind foot, about 1 J inches ; 
longest fore claw, about 0.75 inch. 

Habitat. — ^Valley of the Mississippi and its tributaries in a broad sense, 
and somewhat beyond to the northward. "Canada." "Oregon" (???). 

Description. — I shall draw up my account of this species from the large 
amount of material, both dry and alcoholic, before me. The specimens are 
from the whole iinmediate valley of the Mississippi, from the State of that 
name to Minnesota ; also, from Texas ; from the Platte, Washita, and Nio- 
brara Rivers, &c.; but not from west of the Rocky Mountains, where the 
genus has yet to be satisfactorily determined to occur. Descriptions of form 
and proportions are taken from alcoholic specimens in the flesh ; of color, 
from dried specimens. The present being taken as the standard of compari- 
son for other species, succeeding descriptions of the rest may consequently 
be abridged to present in stronger light their own peculiar characters. The 
present account, besides being descriptive of the particular species, is ren- 
dered supplementary to the characters of the genus. 

The "pocket-gopher" is about the size of a house-rat {Mus decumanus)^ 
but less in linear dimensions and much more stoutly built, with a heavy, 
lumpy l)ody, on which the skin slips loosely ; no appreciable neck ; a rapidly 
narrowed blunt head; small eyes; no obvious external ears; short limbs; 
strong fore feet, somewhat like those of a mole, with enormous claws ; and a 
short., thick, stumpy tail, issuing from a conical prolongation of the rump. 
The side of the body, before the shoulder, is occupied by an enormous sac, 
opening by a wide slit along the side of the jaws, but not directly communi- 
cating with the mouth. These sacs, fully distended, represent the greatest 
crosswise dimension of the animal. To sum the generalities, the gopher is a 
mole-like rat, pliis these great bags. The general habits bear out the simile : 
of all rodents, the gopher is probably the most completely fossorial and sub- 
terranean; and its underground operations are conducted wdth the aid of 
these sacs. 

The head is short, wide, deep, and blunt ; not separated from the body 
by any appreciable constriction of the neck. The frontal region is broad and 
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flat ; the sides rapidly converge ; the under side and mouth parts are anom- 
alous in their peculiar configuration. The muffle is entirely hairy, excepting 
a small, definitely naked nose-pad, somewhat T-shaped, with long arms and a 
short leg; the nostrils opening obliquely between these. There is a consid- 
erable hairy interval between this pad and the incisors, and a fringe of long 
hairs hangs down over these teeth. The upper incisors appear to be situ- 
ated remote from the mouth ; for beneath them is a long strip of finely furry 
skin, longitudinally vaulted, with sides sloping upward to a median line, like 
the roof of a house with its ridge. This great space, near an inch long, 
bounded on either side by the swollen furry ridges which constitute the 
external lips, leads to the contracted orifice of the mouth proper, or that part 
of the buccal cavity lined by mucous membrane, to which the parts just 
described are merely the vestibule. The mucous membrane only comes to 
the border of the thick external lips in a small patch on each side. The lip 
laps loosely around the base of the under incisors, and the opposite sides meet 
behind the teeth. In fact, the curious conformation is such that the mouth 
actually shuts sideways by approach and meeting of the thick lips from cither 
side ; further closure of the jaws resulting in merely a folding back of the thus 
apposed lips. When the mouth is closed, the incisor teeth are entirely shut 
out of the buccal cavity, and surrounded behind, as well as elsewhere, by 
furry integument ; in a large specimen, with the tips of the incisors in appo- 
sition, the end of one's finger may be passed behind them, yet not into the 
mouth at all. On wrenching open the jaws, the fleshy tongue is seen largely 
filling the remarkably contracted true orifice of the mouth ; but so constricted 
is the opening that tlie molar dentition can scarcely be brought into this 
view. This particular condition of the parts is probably not met with outside 
the present family. 

The pouches of this species — at first supposed to be pendulous bags 
hanging from the mouth, then with some correction found to be not pendu- 
lous, yet believed to open into the mouth from within — are wholly external, 
and have no more connection with the buccal cavity than the belly-pouch of 
a kangaroo or opossum has to do with the genital organs. These sacs are 
simply a purse-shaped duplicature of the loose skin of the side of the head 
and neck. The free margin of the pouch arises from the side of the upper 
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jaw, about half-way from nose to eye, just underneath the whisker-patch, and 
curves loosely around the side of the head to the angle of the jaw. The 
general outline of the orifice is semicircular (or rather semipyriform, since the 
broadest part sags down a little) ; the inner border being the proper integu- 
ment of the side of the head. The lining of the sac is ordinary integument, 
of rather more delicate texture ; it is clothed with fine fur. On the side next 
the head, the ordinary fur of the parts makes directly into the pouch ; on the 
outside, the fine fur continues to the brim, where it is met by the ordinary 
external pelage. Between the two layers of skin rests a thin bed of muscu- 
lar fibers (perhaps a modified platysma myoides), serving for such contractile 
movements as the receptacle may be susceptible of. But the connection 
between the folds of skin is so slight and loose that the pouch may, with little 
force, be turned completely inside out^ though it does not appear that this 
ever occurs in life. A full-sized pouch will admit three fingers as far as the 
first joint. 

The small eyes are situated midway between the nose and ears, below the 
line between these two ; and, if anything, they are rather nearer the latter than 
the former. The ears have been described in varying terms, leaving a doubt 
whether there was an auricle or not ; but it is proper to say that the auricle 
is obsolete. The large circular orifice of the meatus externus is surrounded 
by a raised brim, rather thicker, if not higher, behind than before, and, as 
such, constituting a rudimentary pinna; but there is nothing to be called a 
flap (which is something that may be turned over). 

The large, strong, and eminently fossorial fore feet recall those of the 
mole in some respects, though they occupy the usual position with reference 
to the axis of the limb — sole downward instead of tilted over. The hand 
itself is shorter than the hind foot ; but the immense claws reverse the pro- 
portion of the two as a whole. The palm is broader than the sole, and 
perfectly naked. At the juncture with the wrist, it presents two great movable 
callous tubercles, which probably have a bearing upon the great force of flex- 
ion of the member ; otherwise the palm is flat, devoid of special pads or cal- 
losities, and may be thrown into indeterminate rugae or sulci, according to the 
movements of the parts. There are five digits, whose relative lengths are 
nearly the same as those of the claws they respectively bear. All the claws, 
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excepting the first one, are longer than their respective digits ; they are much 
compressed, single-edged underneath, curved, and acute. Their tips are reg- 
ularly graduated in position with decreasing disparity from 3d to 1st ; 3d-4th- 
2d-5th-lst; the 3d being much the largest, the 1st a mere stump. The 
back of the hand is clothed with rather bristly hairs, which fall as a fringe 
over the sides of the hand, and of the individual digits as well. 

As usual in cases of excessive growths of any kind, these great claws 
ol the hand vary a good deal in size and shape, according to the age and vigor 
of the animal — in other words, according to the degree of use to which they 
are put. The hind foot is not remarkable, having an ordinary murine charac- 
ter. The sole is perfectly naked, like the palm, and devoid of special pads or 
tubercles ; the skin being everywhere smooth. The toes are short ; the claws 
still shorter, weak, excavated underneath (like a badger's), little curved, and 
rather acute. The 3d is longest; then come 2d-4th-lst-5th ; the digit 
of the latter being a mere stump, and that of the 1st too short to carry the 
tip of its claw opposite the base of the 4th. 

The tail has an unfinished, or rather neglected, appearance, as if it were 
of no particular use. It is remarkable, however, for appearing to spring from 
a peculiar conical backward prolongation of rump, so that it is difficult to 
determine its true base. This enlarged basal portion is clothed like the rest 
of the body. From its apex, the tail continues with a shorter and more scanty 
furring. The tail is rather thick (in comparison with allied rodents) and 
somewhat quadrangular, the flattening, of the under side being especially 
noticeable ; it tapers gradually to an obtuse tip. It is perhaps rather unu- 
sually variable in length, averaging in its scant-haired portion about one-third 
of the length of head and body. 

The conical prolongation of the body above mentioned is that portion 
which protrudes beyond the ischia, which may be plainly felt on either side ; 
and on its under side appear the orifices of the digestive and genito-urinary 
systems, in close juxtaposition, and both directly at the base of the tail 
proper. In the rutting-season, however, the topography of the parts is 
changed, owing to the great distention of the perinaeum from the turgid 
organs within. In the female, there are three pairs of teats — two inguinal, 
near together along the inside of the thighs ; and another pair, pectoral, at a 

29 COL 
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considerable distance. I have not been able to discover any more ; and as 
the same number and position have been found to hold in G. tuza, viexi- 
cantiSy and hupidiiSy such is probably the normal case in this genus ; though 
in species of Thomomys I have distinctly recognized six pairs. 

The character of the incisor dentition remains for special notice, as a 
diagnostic feature of the species among all its congeners. Two grooves upon 
each upper incisor always persist distinctly. One of these is a sharp, fine line 
of impression, running along the inner margin of the tooth, about the distance 
of its own width from the edge. The other is a much larger, more profound, 
and wider sulcus, which fairly bisects the remaining surface, leaving an equal 
plane area on either side, exclusive of the small portion cut off by the fine 
marginal groove. This main groove varies a good deal in depth and width in 
different specimens, and, moreover, is itself sometimes sulcate ; that is to 
say, this excavation sometimes presents, on the outer side, a fine ridge, which 
marks off a secondary groove within the first. The same thing occurs in the 
single-grooved species — castanops, mexicanuSy and hispidus. But this supple- 
mentary carination of the main groove is not always perceptible, and is gen- 
erally liable to be overlooked, it is so fine. When most strongly marked, it 
is just like the inner marginal groove itself; and each tooth seems to consist 
of two similar halves. 

Coloration. — ^Throughout this family, the coloration is general and diffused; 
there are no strong special areas of parti-coloration. Most of the species (if 
not all) of both Geomys and Thortiomys occur under two states of pelage, which 
we may call the chestnut and the plumbago. The difierence is much like 
that between the gray or cinereous states of young Hesperomys^ Neotoma, &c., 
and the brighter-colored adults of the same. But, in the present case, it does 
not appear to be a matter of age, since full-sized, if not mature, specimens 
are plumbago-colored. If the dark style of pelage be not wholly fortuitous — 
i. e.y pure melanism — it is, at any rate, as yet unexplained. To these gener- 
alities of coloration, it is to be added, that there is a tendency to indefinite 
albinism of the tail, feet, and parts about the mouth. Whatever the phase 
of coloration may be, the character of the pelage is constant. As in all the 
other species, excepting G. hispidusy the fur is remarkably soft, fine, and lus- 
trous, reminding one of that of the mole ; yet not of the short, close, velvety- 
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pilous character seen in that animal, but long and fluffy. The coat appears 
to be shed from before backward by a steadily progressing process, as wit- 
nessed by the definite lines of demarcation frequently observed. 

The plumbeous basal portions of the hairs, uniform to the very roots all 
over the body, are of such extent, and the colored terminal parts so short to 
correspond, that more or less of this color appears on all but the most daintily 
prepared specimens, and plumbeous is the prevailing tone of the under parts. 
The normal coloration is a dull reddish-brown, or impure chestnut, of varying 
intensity, frequently with a still duller muddy-brown superficial cast difiicult 
to describe. This is the character of the upper parts, where a dusky dorsal 
area may or may not be appreciable. It gives way on the sides to the plum- 
beous of the under parts, which is overlaid with a hoary-brown or muddy- 
gray. The lips, chin, feet, and even legs, and the tail, are usually more or 
less white, the extent and purity of this white being wholly indeterminate ; 
it is sometimes wanting ; sometimes the tail is variegated with white and 
brown. There are also liable to be irregular white patches on the belly. 
The soles and palms, when not soiled by adventitious substances, are nearly 
colorless. .The incisors, as usual, are orange-faced in the adult state. The 
claws are of an indefinite pale-l)rown color, often variegated with extravasated 
blood. 

The plumbago state, in which some specimens as large as any others are 
found, is entirely different, and does not appear to shade into the normal 
phase. Here the color is exactly that of a lead-pencil mark on white paper ; 
but such is the gloss of the fur that violet, purplish, or even brassy reflections 
are shown with different lights. It is an intensification of the ordinary plum- 
beous basal portion of the hairs, and its extent over the whole fur. In this 
condition, white paws and tail, and other irregular patches of albinism, also 
occur. The plumbeous is seen in its purity only above ; below, the fur is 
pointed with muddy-brown or gray. 

History. — Although its written history does not date so far back as the 
early notices of the **Tucan" {G. mexicanus)^ this species was the first to be 
introduced to notice under a scientific name, and with a (supposed) scientific 
description. Dr. George Shaw was the physician who attended at the birth 
of the species, which he called Mtis burmrius^ giving a recognizable descrip- 
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tion indeed, but accompanying it with a grotesque figure from a drawing by 
Major Davies, representing an amorphous creature with a pair of great skinny, 
veiny bags hanging loosely from the mouth; the iK)uches of his specimen hav- 
ing everted, and this being their supposed natural state. The original figure 
in the Linnaean Transactions is somewhat improved upon in the General Zool- 
ogy, but is still a very ludicrous object. The animal is said to have come from 
''Canada," where it was taken by some Indians in 1798, and afterward pre- 
sented to Governor Prescott's wife. According to the description, the animal 
was in the plumbago state of pelage. There is no doubt whatever about the 
species (though some writers have refused to recognize it) ; even the wretched 
figure in the General Zoology shows the grooved incisors clearly. Moreover, 
this identical specimen, which once formed part of the Bullock collection in 
London, and subsequently passed into the hands of Temmiuck, seems to have 
been examined both by Kuhl and Lichtenstein ; and, at about the same time, 
each of these naturalists made a new genus for its special benefit, Kuhl call- 
ing it Saccophorus bursarius, after Shaw, and Lichtenstein renaming it Ascomys 
canadensis. This title prevailed with most German authors. Contemporary 
French authorities considered it a Hamster, and referred it to Crketus, Say 
established, in 1823, the genus Pacudostonia, generally accepted by American 
writers. 

The original mistake (arising from faulty taxidermy, that prolific source 
of error with the dermatomaniacs) of supposing the pouches were pendulous 
sacs opening into the mouth was scotched several times before it was finally 
killed. Meanwhile, before Kuhl, Lichtenstein, and Say had severally made 
their new genera, species of the genus had already entered the peculiar field 
of vision, or supposed vision, of M. Rafinesque, who furnished two new 
names. The Diplostoma of this writer is diagnosticated by an expression 
few terms of which are founded in fact ; for he denies the animal tail, ears, and 
open eyes, and only credits it with four toes to each foot, whereas it has a 
tail, ears, open eyes, and five digits before and behind. In the same place, 
Rafinesque establishes another genus, Oeomys, which is based upon fair char- 
acters, though there is nothing in them to prove whether he had a Thoniomys 
or a true Geomys in view. The primary reference is, however, to Mitchell's 
"Hamster of Georgia'* {G. pinetis), which fixes the matter. Rafinesque 
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gives a number of species of each of his two genera. Twelve years subse- 
quently, in 1829, Dr. Richardson discussed Rafinesque's names, coming to 
the erroneous conclusion that they both represented good genera, in one of 
which the cheek-pouches opened into the mouth, these being wholly external 
in the other. He describes several new species of Thomomys under the 
name of Geoinys, supposing them to all have pendulous pouches ; gives the' 
present as Geomys% hursaHus; and refers one Thomomys to Diplostomaj hav- 
ing satisfied himself of the true state of the case in this instance. 

The Mus ludovicianus of Ord (1815) is a name which may be supposed 
to refer to this species, but it is probably not determinable, and in any event 
is antedated. Dr. Mitchill named the ^^ec\e^ Mus saccatus in 1821. The 
only late synonyms I have met with are oregonensis of LeConte and hreviceps 
of Baifd. LeConte, indeed, in his excellent sketch of the family, which placed 
the group upon a far more satisfactory footing than that it had previously occu- 
pied, calls it Geomys canadensis; but this is merely the restoration of Eafi- 
nesque's generic name, coupled with Lichtenstein's specific one, upon the pre- 
sumption that the faulty Mus hursai-ius of Shaw ought not to be recognized. 
Dr. LeConte's oregonensis is founded upon an animal said to be from Oregon; 
but this locality is doubtless erroneous, for, as now well known, Townsend 
collected all the way from the Missouri westward, though his specimens fell 
in the way of being marked "Columbia River," or *' Oregon," with little regard 
for actual localities where procured. The name oregonensis^ besides being 
geographically erroneous in all probability (no Geomys is known to occur west 
of the Rocky Mountains), rests upon characters not in the least incompatible 
with the now known G. hursarius. The types of G. hreviceps now before 
me are all smaller than average hursarius, but within the range of variation 
of that species ; and I fail to substantiate any tangible characters by which 
this supposed species may be held to be distinct. 

The English name of " gopher,'' applied to this and other species of the 
family, is evidently a corruption of the French term "gaufre,*' given by Cana- 
dian voyageurs. It re-appears in German as Ooffer, In the West, where 
the SpermophUi are universally called gophers by hunters and settlers, the 
species of this family are distinguished as *' pocket-gophers." The application 
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of the word "salcimandcr" is not so obvious. The Germ«iii equivalent of 
** pouched rat" is Taachemnaus, 
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*A typo of 6?'erwjfp«. 

GEOMYS TUZA, (Ord.) Coues. 

Ilamaier ofGcorgia^ Mitciiill, N. Y. Med. Repos. v, 1802, 89 ; Bewick's Qnad. Ist Am. cd. 1804, 525 (men- 

tione<l also by Anderson, Meare, Say, n<artou, &jc.) 
Mu8 tiiza, OiiD, Gathrie's Geog. 2d Am. cd. ii, 1815, 292. (Based on Mitchill's animal.) 
0€omy« pineiiSfRAV.f Am. Month. Ma«;. ii, 1817, 45 (Georgia). — Brants, Mnizcn, 1827, 173. — Dksm., Mamm. 

ii, 1822, 314 (note).- Less., Man. 1827, 260.— Bairi>, M. N. A. ia'»7, .'{80, pi. 22, lig. 3 a-e.— 

Gesner, Ann. Rep. Smiths. Inst, for 1860, 1861, 431 (habits). 
SaccophorusJ 2>i^^U Fischer, Syn. 1829, 305. 

Geomya pineii, Lec, Proc. Acad. Nat. Sci. Phila. vi, 1852, 159. — Allk.v, Bull. Mus. Comp. Zool. ii, 1871, 178. 
Paeudostomafloridanay Aud. & Bach., Q. N. A. iii, ia'>3, 242, pi. 150, f. 1. 
Southern Pouched Rat^ Aud. Sl Bach. 
Geomya dcs pins, Desm., Less., II, cc. 
Gopher; Salamander^ YvjjQ. 

Diagnosis. — Superior incisors with a main groove dividing the tooth into 
two unequal portions; the outer obviously the smaller; the inner, larger 
moiety marked by an extremely fine marginal groove, faint, obscure, or per- 
haps sometimes obsolete. Tail and hind feet in adult life naked, or nearly 
so. Otherwise like G. hursai-ius. 

Habitat. — Georgia, Florida, and Alabama. 

Description (numerous specimens from the above localities, including 
some mentioned by Audul)on, those described by Baird, and various others, 
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dry and alcoholic). — This species, apparently distinct, nevertheless resembles 
G. bursarius so closely, that no general points of difference in size, shape, or 
color can be adduced for their separation. There are, however, certain tan- 
gible characters, not necessarily the same as those given by authors. For 
instance, Audubon and Bachman dwell upon certain supposed differences in 
the structure of the pouch ; but their observations rest upon bad taxidermy, 
and have no foundation in nature, the pouches in the two species being iden- 
tical. These authors and some others speak of the upper incisors as single- 
grooved. This, if so, would be a strong feature : but it, unfortunately, is not 
the case; for, in all the numerous specimens I have examined, the upper 
incisors are double-grooved, as in G. bursarius^ the fine second groove being 
perceptible as a delicate line of impression running along the inner margin of 
the tooth. It is perfectly distint, as a rule ; and in no case have I failed to 
recognize clearly at least a trace of it, though in some instances it is faint, and 
liable to be overlooked if not closely examined. Baird says that this groove 
is obsolete in old age, implying that such is the rule : but, while not doubting 
that such may occur, I must consider it as the exception ; for, as just said, I 
have never yet failed to recognize at least a trace of it. (?. tuza, therefore, 
has double-grooved incisors, like G, bursarius ; the point of dental discrep- 
ancy lies elsewhere. In bursarius, the main groove bisects what is left of the 
face of the tooth, after subtracting the portion cut off by the inner groove ; 
and this latter is always distinct. In G, tuza^ the main groove divides what 
is left of the face of the tooth, after subtracting the portion cut off by the 
inner groove, into two unequal portions, whereof the exterior is the smaller ; 
and the inner groove, always slight, may be faint, obscure, or perhaps some- 
times obsolete. This is the whole case, as far as the incisors are concerned. 
The only other character of G. tuza I can appreciate is the nakedness 
of the tail and feet — especially the former. It is true that in G. bursarius 
the nakedness of these parts is sometimes noticeable ; but it seems to be not 

carried, except perhaps in extreme cases, to the extent witnessed, as a rule, in 
(t. tuza. The latter thus corresponds with G, hispidus in this respect, 
though very different in other features. In the best-marked cases, the tail is 
perfectly naked beyond the enlarged hairy base ; the skin may be stuffed out 
to the caliber of a stout goose-quill, and has then a peculiar bladdery appear- 
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ance; if the vcrtebnc be left in, it shrinks tightly around them in drying, 
displaying not only the joints, but also the shape of the individual bones. The 
hind feet share this nakedness, but not to the same extent ; the instep is 
nearly bare, but the toes are sparsely pilous with short colorless bristles. The 
back of the fore feet is in much the same condition. The depilation of the 
members is not always as complete as here described ; but such is the unmis- 
takable tendency in all cases, and such the accomplished result in the majority 
of examples in adult life. Younger specimens, in the plumbago state of 
pelage, show as hairy tail and feet as an average sample of G, bursarituf, and 
before the incisors have attained maturity, so as to afford fair characters, 
might readily be supposed to be G. hursariics, were locality not taken into 
account. Of such character is No. 1500, Museum of the Smithsonian Insti- 
tution, particularly mentioned by Baird, op. cit,, p. 382. 

My material is abundant for a table of measurements of this species ; 
but it seems unnecessary to prepare one, since it would be simply an amplifi- 
cation of the statement that the animal does not differ at all from G. bursaHus 
in size or shape. For the same reason, it is unnecessary to enter into 
further description after presenting the two characters (particular style of 
sulcation of incisors and nakedness of tail and feet) in which solely does the 
species stand apart from G. bursarius. 

Under these circumstances, it might be held by some that the present is 
merely a localized race of G. bursanus ; and I should be the last one to dis- 
pute such statement of an abstract fact. This Geoinys is, of course, an off- 
shoot of the bursaritis stock ; and, for that matter, so are all the rest of the 
*' species" modified descendants of some one stock. It would be only shifting 
the question a peg to require that the fact should affect the nomenclature. A 
'* permanent variety" is a contradiction in terms. This is the case: Here is 
a set of individuals differing thus-and-thus (as above described) from another 
set. The difference is slight, but constant; there is no intergradation, for 
the simple reason that the two sets of animals now occupy different geograph- 
ical areas, are completely isolated from each other, and thus cut off from 
interbreeding ; or, in other words, from reproducing offspring in which the 
characters of both parents are blended. It is quite possible that, in their 
blind movements under the ground, the two may come together and interbreed ; 
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but we must wait for this to occur, and be attested by intergrading specimens, 
before we need hesitate to describe G. tuza as a *' distinct species." 

The earliest notice specially referable here appears to be the unmistak- 
able description by S. L. Mitchill of the "Hamster of Georgia," and various 
allusions are made by other writers to the same animal. The Mu$ tuza* of 
Ord unquestionably belongs here, being based upon Mitchill's animal. A 
short though expressive diagnosis is given by Eafinesque, with unwonted 
accuracy, of Geomys jrinetis. This name, or its emended form G, pineti^ 
has been generally applied, excepting by Audubon and Bachman, who, ignor- 
ing Rafinesque, rename the animal fiorxdana^ and refer it to Say's genus 
Pseudostoma. The species puts in the customary second-hand appearance 
under the supervision of several systematic compilers, few, if any, of 
whom appear to have had much knowledge of their own upon the subject. 

The geographical distribution of the species is remarkably limited. I 
have no knowledge of its occurrence anywhere excepting in Georgia, 
Florida, and Alabama. The Savannah River is said to form a complete bar- 
rier to its northward extension. Its westward limit is not so precisely defined ; 
but it does not appear to reach to the Mississippi, where the other species is 
found. 

Audubon and Bachman have nothing particular to say of the habits of 
this species in comparison with G, hursarius, beyond the statement that it 
does not become dormant in winter. The best account of its, habits, and 
particularly of its mode of constructing its underground galleries, is Dr. 
Gesner's article above quoted. 

GEOMYS CASTANOPS, (Bd.) Lee. 

PMudostoma caatanopa, Baibd, Stansbury's Bep. Great Salt Lake, 1852, 313.— AuD. 6l Bach., Q. N. A. 

lii, 1854, 304. 
Qwmys oastanopSf Lec, Proo. Aoad. Nat. Sci. Phila. 1852, 163.— Baibd, M. N. A. 1857, 381.— Baiiid, P. R. R. 

Bep. X, 1859, Gnnnison and Beckwith's Route, Mamm. 8, pi. 10, f. 2. 
Getmiya olarkiiy Baiiid, Proc. Acad. Nat Sci. Phila. 1855, 332.— Baird, M. N. A. 1857, 383, pi. 50, figs, la-g.— 

Kennerly, p. R. R. Rep. x, 1859, Whipple's Route, Mamm. 13.— Baird, U. S. Mox. Bound. 

Survey, ii, pt. ii, 1859, Mamm. p. — , — . — Gere., Cat. Bonee Br. Mus. 1862, 222. 
Ch&ftnut-facedf aud Peoos Cropher^ Baird, II oc. 

Diagnosis. — Superior incisors with a single median groove bisecting the 
face exactly. Fore feet shorter, or not longer than hind feet; these and the 

*£videutly the same word as tuca, iuza, tucan, dec, 
30 COL 
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tail sparsely pilous. Color pale yellowish-brown above, inclining more or 
less to dull chestnut about the head ; whitish below. Size of G. hursarius^ or 
rather less. Fur soft, as usual in the genus. 

Habitat. — Texas and New Mexico. 

Description (from Baird's types of G, castanops and G. clarkii, and other 
specimens). — ^This remarkable species is immediately distinguished from all 
others known to me by the combination of a single median groove of the 
incisors, pale light color, and small size. In the first-named particular alone, 
it agrees with G. fnexicanus ; in both these species, the single groove is cen- 
tral, bisecting the surface, so that, viewed from the front, there appear to be 
four incisors. This at once and permanently separates it from G, bursarius^ 
with which it is to be compared in other respects. In size, the five speci- 
mens before me average about the same as G. hursarius, though none are as 
large as the largest of the latter I have seen. The length of the full-grown 
animal may be about 8 inches, rather less than more ; and some are not much 
over 6 inches. The tail, as well as can be judged, is 2^ to 3 inches. A nota- 
ble peculiarity of form, in comparison with G. bursarius, lies in the relative 
proportions of the fore and hind feet, which are much as in GG. mexicanus and 
hispidus ; the palm, with the length of claws included, being shorter, or, at 
most no longer, than the sole and claws ; the latter measuring about 1 J inches, 
the former only about \\ inches. The fore claws are, however, well developed 
proportionally, no difference in this respect from G. bursarius being readily 
appreciable. The external ears may fairly be called obsolete ; in neither of the 
specimens can I make out anything more than a thickened rim surrounding 
the orifice of the meatus. The hairiness of the tail and hind feet is pretty 
much as in an average specimen of G. bursarius or G. ?7iexicanus; they are thinly 
clothed indeed, but noticeably more so than is ever the case with G. tuza 
or G. hispidus. The pouches are somewhat less ample, apparently, than in 
G. bursarius — a character coordinated in this genus with weaker fore feet, 
and seen also in G. ?nexicantis and G. hispidus. 

The coloration merits particular attention, not only as it is the next to 
the strongest character of the species, but because a casual phase of it was 
the basis of the original Pseudostoma castanops. It might seem surprising, and 
certainly it would be contrary to analogy, that a single species of this uni- 
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formly-colored family should exhibit "sharply-defined" or " symmetrically - 
subcircular" areas of color ; and such proves not to be the case. The type 
of Pseudostoma cdstanops, now before me, in a good state of preservation, 
notwithstanding the vicissitudes of thirty years of museum existence, though 
bleached by long exposure to the light, still shows the curious chestnut head- 
patches, sharply defined against pale tawny-white surroundings, just as 
described at length by Professor Baird. But the animal was shedding its coat 
when killed ; hence the appearance. The new fur is brightly colored, con- 
trasting with the old faded and worn pelage.* One of the types of '^clarkii" 
has the same color of the head, but this is also diffused with somewhat dimin- 
ished intensity over the whole upper parts. Other specimens are entirely 
similar, with various shading of the main color. This may be described as 
a dull, pale chestnut, or almost fawn-color, more or less shaded with the plum- 
beous basal portions of the fur, which usually show more or less in this genus, 
be the fur never so smoothly laid. This tawny or fulvous tone of color is 
highly characteristic in comparison with the deeper and warmer chocolate or 
muddy browns which G. bursarius shows. On the under parts, though the 
plumbeous basal portion of the fur shows considerably, the general tint is 
whitish — quite white in comparison with the muddy gray of the same parts 
of G. bursarius. The whiskers are mostly colorless ; they are fine and 
numerous, the longest about equaling the head. The claws are pale horn- 
color ; the naked palms and soles show various discoloration, perhaps accord- 
ing to the quality of the soil worked in. The incisors are orange, as usual. 
The few specimens of this species known to naturalists were procured 
in Texas and New Mexico. The animal would appear to be comparatively 
rare, as very few individuals, additional to those described by Professor- Baird, 
have ever been collected, though we have plenty of the Thomomys {umbrinus) 
of the same region. The written history of the species is brief and precise ; 
determination of the identity of clarkii with castanops leaves nothing to be 
said on the score of synonymy. Castanops is to be retained as the prior name, 
and is unobjectionable, though it has proven not particularly pertinent. 

* Various specimeDs of Geomys and Thomomys^ changing pelage, show ciirions sliarp wandering 
lines where the old and new far fail to meet and fit exactly ; and such lines are often observed when the 
polage appears to bo all of an age. 
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GEOMYS MEXICANUS, (Licht.) Lee. 

Ascomya mexicanuSf Light., Abhaud. K. Acad. Wisa. Berl. 1827, 113. — Brants, Maizen, 1827, 27. — Wagn., 
Suppl. Pchrob. iii, 1843, 384; iv, pi. 206 A.— Charlesw., P. Z. S. ix, 1841, CO.— SciiiNZ, 
Syiiop. ii, 1H45, 133. 

Saccophorus mexicanuSf FiscH., Synop. 1829, 305.— Eyd. & Gerv., Gu^riu Mag. vi, 1836, 23, pi. 21, f. 5, 6 ; 
Voy. Favorite, v, 1839, 23, pi. 8, f. 5, 6.— Ricii., Rep. Brit. Assoc, vi, 1836, 156.— Gray, List 
Mamm. Br. Mus. 1843, 150.— Gerr., Cat. Bones Br. Mus. 1862, 223. 

Pseudostoma {Geamys) mcxicana, AuD. & Bach., Q. N. A. iii, 1854, 309. 

Gcomya mexicaiiu8. Leg., Proc. Acad. Nat. 8ci. Phila. 1852, 160.— Baird, M. N. A. 1857, 387. 

Geomya (Seuscophorua) mexicanuSf Gieb., Saug. 1855, 529. 

Tucan of Hernandez. — Titca or Tuzaj Mexigan. — Tugan apnd Gerr., L c. 

Afexicanische Taachenmaua, German. 

Diagnosis. — Superior incisors bisected by a single median furrow (as in 
G. castanopSj which is very different in color). Coloration and general appear- 
ance of G, bursarius (which has two distinct grooves on the upper incisors). 
Fur soft, sleek, as in other species of the genus (excepting G. hispiduSj where 
it is extremely coarse and harsh). Averaging much larger than any United 
States species (nearly equaling G, hispidu^), with proportionally smaller 
pouches and hands, and weaker claws (these parts being as in G, hispidus). 
Tail and feet clothed (as usual in the genus), not naked as in G. hiqyidus 
and G. tuza. 

Habitat. — Mexico. 

Description (No. 3523, Xalapa, De Oca^ skin). — The general appearance 
of this animal is so exactly that of an overgrown or overstuffed specimen of 
ordinary bursarius^ that I should be at a loss for terms referring to color to 
precisely characterize it. It is, nevertheless, entirely distinct from this or 
any other species. It shares, with G. castanops, the single median* furrow of* 
the upper incisors, and some other points of form ; but it is much larger, and 
altogether of a different color. The excellently well-prepared and not over- 
stuffed specimen here described is only equaled in a large series of G, bur- 
sarius by a single much overstuffed examj)lc. The dimensions cannot be 
given with entire accuracy ; but the species probably averages, when full- 

*G. hhpidus liaH beeu described as liaviug a single median fnrrow ; the emphasis here, however, is 
upon "single," in antithesis to the double furrow of G. hursariuSj without reference to eract position. G. 
iuza is said to have a "single" furrow; but the proper implication is merelj' obsoleteness of tho fine 
inner second furrow usuully seen. In G. mexicanuSj as in G, castanops, tho furrow is truly single and 
inedian; m (/. hispiduSf single and iuternal ; iu G, tusa, apparently single and external. 
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grown, about 10 inches from nose to root of tail. Tail about 3 inches from 
its apparent base (LcConte gives its length as 5 inches); sole, somewhat 
cramped, apparently 1.50 ; hand, much cramped, estimated to be about the 
same, or rather less. Nose to eye about 1.35. Girth of body 8 or 9 inches. 
The pouches, as well as can be judged from the skin, are smaller proportion- 
ally than those of the United States species ; in this respect, being like those 
of G, hispidus. These two Mexican species further agree in the relative 
smallness of the hands and less enormous development of the claws; the fore 
member being shorter, or, at most, not longer, than the hinder one. The 
vesture of the feet and tail is much the same in extent as in bursarius, and 
thus in striking contrast to those parts in either G, tuza or G. hispidus. The 
orifice of the external ear presents, in the dried state, a mere rim, around 
which no flap can be fairly recognized. 

It seems preferable thus to describe this species in comparative terms to 
bring out the curious interrelations of the animal — a species with the size 
and single incisor-furrow of G. hispidusy yet the furrow diiferent in position, 
and the pelage altogether diiferent. Agreeing in the points of character of 
pelage, its color, and amount of hairiness of tail and feet with G. bursa?vMS, 
yet at once distinguished by its superior size and single median furrow of the 
upper front teeth ; exactly like G. castanops in this last respect, and in most 
others, yet entirely of a diflferent color ; disagreeing with all the United States 
species in its smaller pouches and weaker hands, and in these points agreeing 
with its very distinct Mexican congener. 

As regards color: LeConte's animal, ** which agrees with Lichtenstein's 
and Wagner's descriptions," and is called ^'saturate cinereus, sitprd nigro-tincltiSj 
naso brunneoy' was evidently an example of the **plumbago"-colored variation, 
which may occur in any species of this genus as well as in Thoinomys. The 
specimen before me is of the normal coloration ; and this cannot readily be 
charactorized as anything decidedly different from ordinary bursarivs, though 
there is a purity of the chestnut-brown which contrasts with the muddy brown 
(in some cases almost a glaucous shade or "bloom") commonly seen in bur- 
sarins. All the fur is deep plumbeous basally, pointed with the warm brown 
on the upper parts, and only partially hidden below by muddy gray and hoary 
ends of the hairs. There is a darkness about the auricular region. The hind 
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feet and tail are mostly whitish (as is always liable to be the case in Geomys). 
There is some whitishness about the lower jaw, and a small white abdominal 
and anal patch; these last being of the irregiriar indeterminate character often 
seen in and out of this genus. This specimen corresponds exactly with 
Brants's diagnosis of his var. >ff. of mexkanus — ** castaneusj infra catiescens^ 
niaculis auricularibus duabus nigro-fuscis.^^ The same author's var. y, suggests 
hispidus; but it is as well not to strain a point here; for injudicious scrutiny 
of some of the printed matter extant upon the subject of mexicanus might 
raise synonymatic difficulty with hiqMus, 

Owing to insufficiency of material, I am not prepared to pursue the sub- 
ject of the characters of ineocicanus into the details of variation in size and 
color; but I have no doubt that it corresponds with G. hursarius in these 
respects. 

The specimen shows three pairs of mammae — two of which are inguinal 
and close together along the inside of the thigh, the third being pectoral, at 
a considerable distance ; I can find none between. 

This animal is supposed to be the Tucan of Hernandez, with much prob- 
ability; and, if so, it was the first of the genus to appear in print. It does not 
appear, however, to have received a scientific designation, or to have prop- 
erly entered upon record until many years after ^'Mus bursarius^^ had become 
known, when, in 1827, it was called Ascomys ^nexicanus by Lichtenstein. I 
have met with no specific synonyms, though it has been referred to various 
genera. As the Tuza or Tu9a of the Mexicans, it is treated at some length 
in the inedited MSS. of Dr. Berlandier, who, after a good description, says 
that it was supposed by Mocinno and Sess^ (ined.) to be the Mils citiltus of 
Linnaeus, and that it is the Taupe mexicaine of which Clavigero speaks. *'It 
is destructive in the fields by riddling the ground .... it brings up earth in 
its pouches, and empties them with its fore feet;" and he adds that it inhabits 
the cold and temperate regions of New Spain, and that he never saw the 
Tuza in places where there were squirrels. It is not to be inferred that its 
habits are in any wise difierent from those of G. hursarius. 
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GEOMYS HISPIDUS. Lee. 

SaooophoruB quachilf Gray, P. Z. 8. xi, 1843, 79, ex Coban, Vera Paz, deacr, nulla! — Gebr., Cat. Bones Br. 

MuB. 1862, 223. 
Oeomya hiapidus, Lec, Proc. 4cad. Nat. Sci. Phila. 1852, 158.— Baird, M. N. A. 1857, 386, pi. 22, fl 4 a-d. 
Pdeudoatoma {Geamya) hUpidumf AuD. & Bach., Q. N. A. iii, 1854, 306. 

• 

Diagnosis. — Superior incisors with a single strong deep furrow, lying 
wholly in the inner half of the tooth. Tail and hind feet naked, or nearly so; 
fore feet sparsely hirsute. Fore feet, including claws, decidedly shorter than 
the hind feet. Pouches moderate, scarcely or not reaching beyond the head. 
Pelage stiff, hispid, and almost lusterless. Color uniform dull chocolate- 
brown, merely paler, grayer, or smoky brown below. Of large size ; upward 
of a foot long ; tail short, about 3 inches ; sole, 1§, &c. 

Habitat. — Mexico and Central America. 

Description (from various dried specimens). — The animal indicated in 
the foregoing paragraph, and about to be described in further detail, agrees 
perfectly with the accounts given by LeConte and Baird from the same spec- 
imen collected some years ago by Mr. Charles Pease, somewhere between 
Vera Cruz and Mexico City. The type remained unique until recently, when 
several well-prepared skins reached the Smithsonian. These are from Xalapa, 
Mexico {De Oca), and Necostla, Mexico {Sumichrast) ; Costa Rica (Zdedon 
and Carmiot) ; and Guatemala City ( Van Patten). Most of these specimens 
are labeled "mexicanus," as might have been expected under the circum- 
stances. They agree perfectly with each other, as well as with the above- 
quoted descriptions, and are unquestionably distinct from the true mexicanus. 

In the original notices, the character of the upper incisors was not fully 
indicated, owing to defect of the specimens. My specimens show that these 
teeth are unisulcate, as in mexicamis, but that the position of the groove is 
suflBciently different to constitute by itself a perfect specific character. In 
mezicanus, as has been already said, a single profound groove bisects the 
tooth; in hispidus, there is a similar single groove, but it lies on the inner half 
of the tooth. In some specimens, indeed, where the groove is widest, it may 
encroach slightly upon the median line; but it usually lies altogether to one 
side, the outer plane surface of the tooth being alone as wide as the groove 
plus the inner plane surface. This character is unique among the species 
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described in this paper. The teeth of old animals are also of* immense size, 
suggesting a beaver or porcupine; the under incisors sometimes protrude 
nearly an inch, while the upper ones are exposed for over half an inch. 

The next most notable feature is the nakedness of the tail and feet. The 
tail, in extreme cases, is absolutely bare — not a hair or bristle can be discerned, 
even on holding the specimen up to the light, except upon the enlarged base 
In these cases, the hind feet, from the tarso-metatarsal joint outward, are 
nearly bare, though a few bristly hairs may be observed, especially on the toes. 
The hands share the same nakedness, but in less degree; their backs are 
sparsely clothed with bristly hairs, indeed, but not in sufficient quantity to 
conceal the skin; a slight stiff fringe of hairs overhangs the inner border. 
Specimens vary in these respects; in some, delicate bristles, scarcely visible 
except when held up to a light, are scattered over the tail, and more evident 
ones clothe the instep. But the parts are never fairly hairy, as in mexicanus, 
always presenting a peculiar skinny appearance. 

There are additional characters, aside from size and color. The very 
short tail is less than one-fourth as long as the head and body. Owing, in 
part, to a less development of the fore claws, the hands are not as long as the 
feet. . The longest third claw before me is only exserted three-fourths of an 
inch, and it is usually shorter than this. The second and fourth claws are sub- 
equal to each other. The whole hand is smaller and weaker than in the G. bur- 
sarins group, indicating less fossorial nature; and coincidently with this — per- 
haps in correspondence with it — the cheek-pouches are not so highly developed. 
As well as can be judged from prepared skins, the sacs do not reach beyond the 
head — certainly not to the shoulder; their capacity, in an individual nearly a 
foot long, seems no greater than that of specimens of G, hursarius eight 
inches long, and not more than half as bulky. 

The hispid pelage is a remarkable feature; this is so strong a character 
that the species may readily be diagnosticated in the dark by the "feel" of the 
fur, and it is instantly noted in comparison with any of the other species, in 
which the pelage is sleek and soft, much like a mole's. Besides being so 
coarse and harsh, and almost entirely lusterless, it is longer than usual, and 
interspersed with still longer and almost bristly hairs. There is no percept- 
ible under-fur different from the general pelage ; and the color is uniform to 
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the roots of the hairs. The whiskers are numerous, but short ; the longest 
not equaling the head. There are other lengthened bristles over the eyes, 
on the cheeks, and elsewhere; but they are not readily discovered amidst the 
coarse hispid hair of the parts. 

There is no occasion to enlarge upon general characters of the muffle, 
feet, &c., shared by other species. In the best-prepared specimens, the large 
orifice of the external ear is seen to be nearly surrounded by a small but 
unmistakable flap. 

It is characteristic of all the other species of Geomys I know of, those 
with soft hair, to have plumbeous-colored fur at base, pointed with the par- 
ticular brown, fulvous, or other shade which determines their appearance to 
the eye. The case is different with G. hispidua, in which the pelage is uni- 
color from base to tip ; and the color, too, is peculiar. It is a dark mahog- 
any-brown, or rather a chocolate, or cafe sans lait color, a little lighter or 
darker according to age or season, or fortuitously, but in any event uniform 
over all the upper parts and sides. Underneath the color is the same, but 
paler and dilute — like cafe au lait; sometimes quite smoky gray, or muddy 
brown. The under parts, however, frequently show patches of white here 
and there; these are altogether indeterminate, being as irregular in size, 
shape, number, and position as the similar white patches on the under side of 
a mink (JPutorius visan). It is probable, also, that plumbago-colored individ- 
uals occur, as happens to the other species; but I have seen none such. The 
naked parts appear to have been reddish or flesh-colored ; the claws are an 
indefinite horn-color; the incisors are faced with the usual rodent-red; color 
of eyes not stated on labels, but probably black. 

The size of the species can only be approximately estimated from the 
dried skins; but it is evidently the largest species of those here treated, some- 
what exceeding G. mexkanus. Well-prepared skins average about 11 inches 
in length, with a girth of some 9 inches. The tail, from the extreme base, is 
less than 3 inches; its naked part hardly over 2. Sole of foot about If; palm, 
including longest claw, less than this. Nose to eye, nearly IJ. A ruler 
inserted in the pouch measures off about 2 J inches from the bottom of the 
sac to the snout. The opening of the sac is about 1 J inches long. 

In a female, killed during lactation apparently, I find, aft<>r diligent search, 

31 COL 
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only three pairs of teats — two pairs inguinal, and one pair, longo intervailo, pec- 
toral. These are very conspicuous, on naked scabrous spaces, and the thin 
coarse fur would hardly, I think, hide others if they were present. In some 
species of this family I have distinctly recognized six pairs. I observe no 
sexual peculiarities in size or color. 

The geographical distribution of the species has been already indicated 
as far as my present materials go. I am in possession of no information 
respecting its habits, which, however, may be presumed to be the same as 
those of its congeners ; though the weaker feet and proportionally smaller 
pouches may indicate that the fossorial character is not pushed to such an 
extreme as is the case with G. hursarius. 

The written history of the species is brief and precise; the name having 
been only introduced in 1852. Audubon and Bachman's account is from Le 
Conte, and Baird redescribes LeGonte's type. .It is quite possible, and, 
indeed, probable, that this second Mexican species has figured at times under 
the name oi mexicanus^ but it would only tend to obscure a matter now clear 
to drag any such point to light. Now that we know of two perfectly good 
species in Mexico, the less said about the Tucan of Hernandez, or any simi- 
lar subsequent uncertainties, the better. 

A Saccophortcs qiuichily from Guatemala, was named by Dr. Gray in 1843, 
though I cannot find that the species was ever described. But through the 
kind offices of Mr. R. B. Sharpe, who, with the assistance of Mr. Gerrard, 
examined the type still in the British Museum, at my request, I am informed 
that it is the animal first described, though subsequently named, by Dr. 
LeConte. 



The foregoing pages include all the species of Geomys with which I am 
acquainted, and account probably for all the names which have been intro- 
duced excepting one, G. heterodus^ recently described, from Central America, 
by Professor Peters, of which I know nothing. ("Uber neuc Arten der 
Saugthier-Gattungen Geomys, Haplodon und Dasypus." < Monatsberichte 
Acad. Wissensch. Berlin, 1864, Mar. 17, pp. 177-180.) 
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Genus THOMOMYS, Maxim. 

OryctomyB, pt. Etd. &, Gerv., Mag. Zool. vi, 1836, 23. 
ThomomyBj Maxim., N. Act. Acad. Cees. Loop, xix, 1839, 383. 

(In addition to the foregoing, all the synonyms of GeomySf g. v., have been applied to this genas.) 

The readiness with which the species of Geomys may be recognized and 
defined, is a measure of the difficulties encountered in the genus Thomomys^ 
where, with the exception of T. clicsius, the several forms into which the 
genus has become differentiated are not yet sufficiently stable to permit 
of positive, precise determination. After bringing to bear upon the subject 
an unusually protracted study, in the course of which I have critically exam- 
ined a. hundred or more specimens, I am forced to the conclusion that not a 
single one of the six or eight currently recognized species is susceptible 
of satisfactory diagnosis. No descriptive formula can be devised to mark oflf 
the characters of any one set of specimens, so completely is the whole series 
linked together. Nevertheless, it is easy to recognize three extremes of 
variation {i. e., of diffi3rentiation), selected specimens of which would not be 
confounded by the most careless observer; and it would be as unscientific to 
ignore these various phases of the genus, as to force them unnaturally apart 
in an attempt to ignore the still extant links by which they are bound 
together. There is an unmistakable average of characters, which serves for 
the recognition of three climatic or geographical races, conspecies or sub- 
species, which may be described in terms perhaps covering 75 per cent, 
of existing individuals ; but the remainder cannot be thus disposed of In 
other words, the causes which have been operative in modifying an original 
Thomomys stock have been only incompletely effectual in the formation 
of species. We clearly observe the tendency of those modifying influences 
to which the genus has been subjected; but we note with equal clearness the 
incompleteness, up to the present time, of the result. Nor is this by any 
means an exceptional c§se ; on the contrary, positive diagnosis of forms, or 
specific distinctions in the proper sense, become impossible, in perhaps a 
majority of cases, when sufficient series of specimens are examined. As I 
have frequently remarked before under different modes of expression, the 
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ability to define species satisfactorily is a very good gauge of our ignorance 
of the whole truth. 

But naturalists practically work, for the most part, upon the surface 
of the subjects presented to their examination, not necessarily concerning 
themselves at all times with what lies hidden underneath. There are occa- 
sions to speculate and theorize, and there are other times when a naturalist 
may legitimately ignore underlying principles, and properly content himself 
with statement of certain observed facts. Working on this plane, as I am 
in the present instance, it is my business to render an exact account of what 
I find the case of Thomomys to be, without reference to abstract questions 
involved ; and to sum the statement in such nomenclatural terms as I may 
judge most suitable to express the relationships believed to subsist between 
the several differentiations which the genus has undergone. In describing 
the several forms of Thamomys, I waive the question of species ; no harvest 
would be garnered if the laborers waited till they learned how the grain 
grew. In studying my specimens, I find that one of them differs from all 
the rest to such a degree that its characters are totally irreconcilable with 
those of any others. My description of it is merely an amplification of this 
' statement. I give it a name, and call it a species, conventionally, simply in 
recognition of this fact, and for the usual purpose of readily indexing the 
items of information the specimen affords. I find, furthermore, that all the 
other specimens collectively present a varying sum of characters, according 
to difference in the emphasis of each one of these characters common to all ; 
and that their interrelation or intergradation is so intimate and complete that 
no lines of precise distinction can be drawn ; but that, nevertheless, an average 
difl'erence in three directions may be readily perceived and described intel- 
ligibly. It is an undoubted fact, furthermore, that these three differentiations 
are related in some way to certain geographical areas, for the simple reason 
that all the specimens of one style are produced in certain portions of the 
country, and all of the rest in certain other regions ; and that the Thomomys 
existing on the confines of the several areas share each others' peculiarities. 
It is, once again, within the experience of those who have studied such 
subjects in their general bearings, that the aspects of the case presented by 
Thomomys tally exactly with those determined in a great many other cases. 
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Not to pursue this subject to the extent of further allusion to laws fairly 
deducible from such premises, it is a logical inference from what has been 
said that there is but one "species" among all these specimens. This "species" 
is modified by some unknown means, evidently related in some way to the 
climate, soil, vegetable productions, or other peculiarities of certain geo- 
graphical areas, yet not to the extent of severing the links which bind all its 
individuals together. This species, in the course of time, by the continued 
operation of the same influences, may or may not be resolved into three or 
more species in the current acceptation of the term ; but at present such is 
not the case. It is my intention, in the following pages, to describe these 
variations in detail. In so doing, I consider it advisable, for convenience' 
sake, to give them each a name ; and, in so doing, I shall adopt a formula 
of nomenclature which I consider best suited to suggest the intergradation 
which I find to exist, without reference to Linnaeus or to the British Asso- 
ciation. 

It may tend to take the edge off the imputation implied in the remark 
made above, that six or eight species admitted by naturalists of high repute 
must be reduced to one, to briefly review the written history of Thomomys. 
The literature of the subject is unusually brief, and it is somewhat surprising 
how much of it is pure compilation, which has no actual bearing upon the 
case. Eydoux and Gervais, and Maximilian, each described a species, and 
Waterhouse and Brandt have both handled the general aspects of the case ; 
but, with these exceptions, almost no original work appears from foreign 
authorities. Fischer, Schinz (whose one new species was a self-confessed 
synonym), Wagner, Giebel, and doubtless other systematists, have treated 
of a number of species of Thotnomys, but entirely at second hand. Such 
authorities may be passed over in respectful silence, having no weight 
whatever. The very slight knowledge from abroad will seem the less 
remarkable when we find how little has been done by the naturalists of this 
country. Eafinesque's animals appear to have been all Geomys, Godman 
had nothing to say upon the subject. Bachman's descriptions of two species, 
in 1839, were upon Richardson's MSS. DeKay enumerated some species 
at second hand. Audubon and Bachman's accounts of several species add 
positively nothing to what was already extant upon the subject. When 
LeConte monographed the family in 1852, lie knew but a 'single species, 
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giving compiled indications only of several others. Woodhoiise described a 
new species in 1853. Various naturalists of the Paci6c Railroad Surveys 
furnished field-notes of observation, but their determinations, to state a well- 
known fact, were not upon their own authority. In fact, the literature of the 
whole subject, so far as original work in determination of species is concerned, 
focuses only in two authors — Richardson, 1829, and Baird, 1857. 

No species of Thomamys having apparently been described before 1829, 
the history of the genus may be considered to begin at that date. The emi- 
nent author of the Fauna Bo reali- Americana gave five species of "Geomys" 
and "Diplostoma.'' One of these is a true Geomys; the four remaining ones 
(douglasiij bulbivorum, talpoides^ and U7nbrinus), to which a fifth (barealis) 
was subsequently added, are all Thotnofnys. These accounts of Richardson's 
remained for many years the principal, and, in some cases, the whole, source 
of what has been written upon the determination of species ; and they include 
every form of the genus known up to this date (every subsequent name pro- 
posed having proven a synonym). I hardly know where to look for the 
parallel of this curious case. Two points strike one in reviewing Richardson's 
work: First, he had a wholly erroneous idea that there were two distinct 
genera, "Geomya" and "Diplostoma," in one of which the pouches, opening 
into the mouth, dangled naturally as sacks on each side, and in the other 
of which the pouches were as we know them to be. This radically wrong 
premise vitiated all his work, and led him to the length of describing one 
and the same species as "Geomys douglasii'' and **Diplostoma bulbivorum.'' 
Secondly, the minute descriptions consist mainly of the repetition, under 
varying forms of expression, of generic characters, common, of course, to all 
the species. When sifted of their generalities, there is very little left ; though, 
fortunately, such was this author's habitual accuracy, the residuum suffices, 
when coupled with the indications of locality, for the identification of all his 
species. 

As already stated, there was little real change in the state of the case 
from 1829 to 1857, when Professor Baird reviewed the subject, with consid- 
erably more material and much more other information than Richardson 
appears to have possessed. " Diplostoma" had meanwhile been effectually 
disposed of; but to this author is due the credit of having first actually iden- 
tified with specimens sovcrnl of Richardson's species, which, though often 
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re-appearing by name, remained names only, with copied or compiled accounts 
attached. Professor Baird's only compilation was in the case of Thomomys 
** talpoides/' which he did not claim to recognize. He examined the Phila- 
delphia types of "borealis" and "townsendii," which Dr. LeConte had already 
satisfactorily located. He referred "Diplostoma bulbivorum'* to the Californian 
form, remarking upon its close affinity to T. "douglasii," and established the 
identity of ^'umbrinus" with the New Mexican form. He adopted as distinct 
species the T, rufescens of Maximilian and T. fulvv^ of Woodhouse, and add^d 
a new one, T. /aticeps. His descriptions are like those of Richardson's in 
their minuteness and accuracy, which leave no doubt of his meaning, and the 
c6ntinual recurrence of comparative expression favors recognition of the dis- 
criminations made ; but, as in the former case, they include much repetition 
of generic characters. It is a significant fact, however, that in this article 
the author omits the admirable antithetical tables he usually gives, and 
throughout seems to have rather undertaken the identification and descrip- 
tion of the species currently recognized at the time, than a critical revision 
of the subject. Alluding to his lack of adequate material, he frankly charac- 
terizes the article as "a very un^tisfaotory account.'' I have only to add to 
this, that, as is well known, the tendency at the time Professor Baird's article 
was written was to push specific discriminations beyond a point now usual. 

Under such circumstances as this sketch of the history of the genus 
shows to have existed, it would be singular if some combination of currently- 
recognized species were not required. The reduction I find necessary, and 
propose to make, is after all not a violent one. Holding for the moment the 
three forms 1 shall describe as geographical races to be species — and they 
would be so regarded by any one working upon a moderate number of speci- 
mens — the following are the only combinations required : 



Baird, 1857. CouES, 1875. 

1. Thomomya bulbivorus ..'\ f 

2. Thomomya laticepa VPacific coast region < bulbivorus.. 

3. Thomomys douglaasii . . J i^ 

4. Thomomya tborealU. ..^ f 

5. Thomomya rufescena . . . > Northern Interior < talpoides 

6. Thomomya " taJpoidea". J t 

7. Thomomya umbrinua ..A ( 

« _, ^ , > Sonthem Interior and Lower California < umbrinus 

8. Thomomya fulvua J (^ 
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Of these eight species which Professor Baird gave, one, **talpoides," is 
not really indentified by him, as he only copies Richardson's account ; and 
another, borealis, he says himself he failed to recognize satisfactorily. This 
leaves only six which he actually indorsed '^Borealis" had already been iden- 
tified by LeConte with rufescens; and the animal I describe as "tali>oides" 
is the same as his under another name, resulting from the identification with 
it of Richardson s species. Another name is thus diposed of. That Wood- 
house's "fulvus" is an absolute synonym of what Baird called umbrinus, I 
have satisfied myself by inspection of his type-specimen. Respecting the 
Pacific-coast form, it is perfectly easy to trace the complete intergradation 
between the northern (douglasi) and southern (bulbivoi-us) extreme. Of 
"laticeps," no second specimen is known ; some of the external characters 
are altered, apparently, by skinning and drying after immersion in alcohol. 

In accounts of the species of this genus, much stress has been laid upon 
size and shape as distinguishing marks, even by those who are fully aware, 
not only of the high normal variability in these respects, but also of the pecul- 
iar susceptibility to overstuffing, and to various distortions of parts. Nowhere 
else, perhaps, has bad taxidermy made such a break ; it is responsible for dif- 
ferent genera, to say nothing of various species. The skin of the whole body, 
like that of the pouch, is extremely distensible, and severed inches may be 
added to the stature of any individual by overstuffing, without leaving any 
very obvious trace. The peculiar configuration of the body at the base of the 
tail renders nice measurement of that member very difficult. The feet, par- 
ticularly the fore feet, shrink and cramp in drying, so that neither their size 
nor their shape. can be appreciated. Upon removal of the skull, the moulh- 
parts infallibly lose all semblance of nature in drying. In Geomys^ it is the 
same ; but there the species are so well marked that the worst taxidermy can 
hardly obscure them. After careful examination of many specimens, fresh, 
alcoholic, and dried, the following is the full extent of the discriminations I 
have been able to make : 

size, — The Northern Interior form and the Pacific-coast form are of the 
same size ; the Southern Interior form averages an inch or two less in total 
length than the other; but large specimens of the latter, and small examples 
of the two former, overlap each other in stature. 

Form, — The Northern Interior race and the Northern styles of the Pacific- . 
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coast race have larger fore claws than the Southern style of the Pacific-coast 
race or than the Southern Interior race. The difference is sufficient to make 
the whole hand of the former about equal to the foot, while, in the latter, the 
hand is usually shorter than the foot. But this is only true as a rule ; there 
are many exceptions. In all three of the forms, the tail, measured from its 
true base, ranges from one-third to one-half the total length of head and body, 
though only rarely reaching either of these extremes. Nothing can be pred- 
icated on this score. 

Color, — The Northern Interior race is a rat.-colored animal, hoary-gray 
underneath, with white tail and feet, much white about the mouth, and no 
sooty-blackish there. The Pacific-coast race is a rich dark-brown animal, 
muddy-bellied, with dusky tail and feet, wholly or in part, and sooty about the 
mouth. The Southern Interior race is usually a rich tawny or fulvous animal, 
with partly dark tail or feet, or both, sooty mouth-parts, and white pouches. 
This race is particularly variable in color ; and, in every respect of color, all 
the races show much variation, and, moreover, intergrade completely. 

The various forms under which the genus Thomomys is exhibited may 
be discriminated, as far as it is possible to do so, by the following characters : 

A. Large. Hind foot an inch or more long. Tail at least 
one-third as long as head and body. Above brown, 
reddish, &c. Below gray, brown, reddish, &c. (not 
white). Ears in a blackish area well developed 1. talpoides. 

a. Six to eight inches long ; fore claws highly devel- 

oped (0.45 to 0.55 long), making the hand about 
as long as the foot. Color of the house-rat, 
with white tail and feet, and usually white about 
the mouth and throat ; no contrasts of dark 
color aboiit the mouth. Northern Interior. . . a. talpoides, 

b. Seven to nine inches long; fore claws less devel- 

oped, usually under 0.50, leaving the hand 
shorter than the foot. Reddish-brown, the belly 
muddy-brownish, feet and tail usually not en- 
tirely white ; mouth-parts dark, contrasting with 

white of the pouch-lining. Pacific coast b. bulbivortis. 

32 COL 
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c. Smaller on an average ; usually six to seven inches 
long. Fore claws about 0.40 or less, leaving 
the hand decidedly shorter than the foot. Rich 
fulvous, or even fawn-color, the same below but 
paler, variously obscured on the back with 
dusky ; tail and feet usually dark ; face and 
mouth-parts sooty-blackish, sharply contrasting 
with white pouch-lining. Southern Interior 

and Lower CaUfornia c. umhrinus, 

B. Small ; decidedly less than sdx inches long. Hind foot 
about 0.75 ; fore foot still less. Tail scarcely one- 
fourth as long as the head and body. Above, pallid 
yellowish-gray, with a shade of light-brown ; below, 
entirely white; feet and tail white. Ears minute, not 
in a blackish area. Nose blackish. Bridger's Pass, 
liocky Mountains 2. clusius. n. 5. 

THOMOMYS TALPOIDES, (Rich.) Baird. 

Cticcius talpoideSj Dicii., Zool. Jonrn. iii, App. 18;3S, 518. (Plumbago-colored.) 

Geomys ialpoidcs, Kicii.. F. B. A. 1, 1829, 204 ; Rop. Brit. Assoc, for 1B3G, v, 18:^7, 157. (Same as the pro- 
ceding, but " Florida" assigned wrongly as a locality.) — DeKay, N. Y. Fn. 1842, 92. (Com- 
piled from Richardson.) — Schinz, Syuop. Mamm. ii, 1845, VS7. (Compiled from Rich- 
ardson.)— LeConte, Proc. Acad. Nat. Sci. Phila. vi, 1852, 1C2. (Compiled from Richardson.) 

Saccaphorua ialpoidesj Fiscii., Synop. Mamm. 1829, 588 (marked "388"). (Compiled from Richardson.) 

Aacomya talpoidcaj Wagx., Suppl. Schrcb. iii, 1843, 390. (Compiled from Richardson.) 

Pacudoaioma talpoidea, AuD. & Bach., Q. N. A. iii, 1853, 43, pi. 110. (Compiled from Richardson ; fignro 
from the type-specimen.) 

Geomya (Thamomys) talpoidea^ Gikbel, SUug. 1855, 530. (Compiled from Richardson.) 

Thomomya talpoideay B.urd, M. N. A. 1857, 403. (Compiled from Richardson.) 

Geoinya horealia, Rich., Rep. Brit. Assoc, for 183(5, v, 1837, 156. (Named, not described. " Saskatchewan.") — 
Bachm., Journ. Acad. Nat. Sci. Phila. 1839, 103. (Originally described from Richardson's 
typo, "Columbia R.," marked ^^ Paeudoatoma horealia^ Rich.") — DeKay, N. Y. Fn. 1842, 
92. (Compiled from Bachman.) — Schinz, Synop. Mamm. ii, 1845, 136. (Compiled from 
Bach man.) 

Aacomya horcalia, Wagx., Suppl. Schreb. iii, 1843, 391. (Compiled.) 

Saccophorua borealiaf Gkay, List Br. Mus. 1843, 149 ("Canada;" mere mention, with some wrong syno- 
nyms). — MuniE, P. Z. S. 1870, 80 (as host of Q^atrua), 

Paeudoatoma horeaUay " Ricir. MSS."— Aud. & Bach., Q. N. A. iii, 1853, 198, pi. 142. (Description and fig- 
ure apparently from the original specimens.) 

Tkoniomya borcalla, Baiud, Mamm. N. A. 1857, 396, pi. 22, figs. 2a-c. (Account from types of " borealis" and 
"townsendii," in Mus. Phila. Acad., with which a Californian specimen is considered prob- 
ably identical.)— Newb., P. R. R. liep, vi, 1857, 59 (rests on the Californian specimen just 
mentioned). 
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Gcomys townscudii, "Rich. MSS."— IUciim., Journ. Acad. Nat. Sci. Pliila. 1831), 105. ("Columbia K." 
Described as disliDct from "borcalis," with mncU hesitation, entirely in dcfcronco to Rich- 
ardson.)— UiCii., Zool. Voy. Blossom, 1839, p. 12'.— DeKay, N. Y. Fu. 1842, 92. (Compiled 
from Bachman.)— SciiiNZ, Synop. Mamm. ii, 1845, 137. (Compiled.) 

AscomyB townscndiiy Wagx., Sappl. Schreb. iii, 1843, 391. 

" Gcomys uniaulcatuSf Gray, Br. Mus."-— Gray, L c. 

Thomomys rvfeacens^ Maxlm., Nov. Act. Acad. Ca»8.-Lcop. xix, pt. i, 1839, 3"?3 ; Ardi. f. Naturg. 1841, pt. ii, 
42 ; ibid. 1861, — ; Verz. Siiug. N.-Am. Reiso, 1862, 149, pi. 4, f. 5 (penis-bone). (In the last 
quotation, the generic name is spoiled **Tomomy8.") (Missouri region. >—ScniN'Z, Synop. 
Mamm. ii, 1845, 134 (exclusive of the synonym Oryctomys &o/to, Eyd. &, Gerv.). (Com- 
piled from Maximilian ; California erroneously assigned as the locality.)— Baird, Proc. Acad. 
Nat. Sci. Phila. vli, 1855, 335; M. N. A. 18.^)7, 397. (Redescription of specimens from 
" Nebraska," i. 6., Dakota ; Forts Pierre, Randall, and Union.)— Baird, P. R. R. Rep. x, 1859, 
Gunnison^s and Beckwith's Routes, Mamm. p. 8, pi. 10, f. 1 (the same).— Stevenson, LT. S. 
Geol. Surv'. Terr, for 1870, 1871, 402 (Wyoming).— Ames, Bull. Minn. Acad, i, 1874, 70 (cata- 
' logued upon presumption of it8 occurrence in Minnesota).— Allen, Proc. Bost. Soc. xvij, 
1874, 43 (Yellowstone River) ; Bull. Ess. Inst, vi, 1874, 56, 61, 65 (rather supposed than 
known to be this species). 

Oeomya rufencenSj LeConte, Proc. Acad. Nat. Sci. Phila. vl, 1852, 161. (Redescribed from types of " bore- 
alis" and " townsendii," in Philadelphia Academy, marked " Columbia River.") 

Ascowys ru/escenSf Wagx., Snppl. Schreb. iii, 1843, 387- 

Geomya ( Thoniomys) ni/cscenay Gierel, Siiug. 1855, 530. 

Thomamya '^fulvna^^ Merr., U. S. Geol. Surv. Terr, for 1872, 1873, 665. {Nee Woodh.— Err. test. 8i)ecim. 
iX)sis.) 

Diagnosis. — Coloration almost exactly that of the house- rat {Mus decu- 
manus) — sometimes assuming a more reddish phase, occasionally blackish- 
l)lumbeous ; tail and feet white, and much of the chin, throat, and breast 
white in irregular patches, where the fur is white to the base. No sooty- 
blackish about the mouth-parts ; no obvious distinction in color between the 
pouch and its surroundings ; no strongly-pronounced reddish-brown on the 
under parts ; general tone of coloration never decidedly tawny. Ears set in 
a small blackish area. Length 6 to 8 inches ; tail 3 inches or less, decidedly 
less than half the length of head and body ; fore and hind feet (claws included) 
approximately equal to each other, about 1.25 ; longest fore claw little less 
than the length of the rest of the hand, about 0.50. 

Habitat. — Supposed to occur in the Interior of North America, from 
*' Hudson's Bay" to the "Columbia River", and to occupy about the northern 
half of the United States west of the Mississippi, exclusive of the Pacific- 
coast region ; being replaced, to the west, by T, bulbivorus, and, to the south, 
by T. umbnnus. Undoubted specimens seen from Selkirk Settlement, British 
America ; from Minnesota westward along the parallel of 49^ N. to the Rocky 
Mountains, and from Idaho, Wyoming, Utah, and Nevada. 

Description (IVom a series of skins taken by niyself along the northern 
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border of Dakota — the details of external form checked from alcoholic speci- 
mens from Fort Bridger ; in the latter respects, the account represents an 
amplification of the generic characters, and serves as a standard of compari- 
son for the other species, in the account of which these full details need not 
be repeated). — So close is the general resemblance of this animal to Geomys 
bursarius that, when the incisors are not examined, a second glance is required 
to distinguish them. The most obvious points of difference are the much 
smaller and weaker fore claws, altogether less mole-like (spade-like) hands, 
and the decided though small external ears. The cheek-pouches are ample — 
if anything, more capacious than in Geomys bursarius or tuza, and very 
decidedly larger than in other species of that genus. They extend fairly past 
(over) the shoulders to a point about opposite the elbow, when the fore limb 
is in a usual position. In comparison with species of its own genus, there are, 
in T. talpoides^ absolutely no decided points of difference in form. With very 
little modification in some details, one description is equally applicable to them 
all, excepting T. clusius, in which there are tangible distinctions. 

The general arrangement of the mouth-parts is as in Geomys bursarius. 
Beneath the whisker-patch, on each side of the muzzle, about half-way from 
nose to eye, the fold of skin arises and curves loosely around, to subside again in 
the common integument over the posterior angle of the under jaw. In a full- 
grown animal, the slit is an inch and a half long ; the "slack '' of the edge of the 
pouch may be pushed an inch or more away from the cheek ; the amplification 
of the sac is here at a maximum — it reaches past the shoulder, as already said, 
and, in a full-grown animal, two fingers may be inserted to the second joint. 
The arrangement of the immediate mouth-parts is such that, as in Geomys^ the 
mouth appears to be a vertical fissure instead of a horizontal one, bounded on 
either side by thick, fleshy, and hairy lips. This, however, is only the vesti- 
bule of the mouth ; the buccal orifice proper being small, closing horizontally 
of course, as usual, remote from the upper incisors, which are shut out com- 
pletely by a long, vaulted, hairy interval. The mucous membrane of the cheeks 
only fairly reaches the edge of the lips in a small patch on either side, and 
iust in advance of the under incisors. Besides the general hairiness of the 
buccal vestibule, there are longer and more bristly hairs, depending like a 
fringe around the roots of the incisors, and margining the false lips for some 
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distance.* The upper incisors are smoothly convex on their front face, with a 
very fine line of impression running immediately along their inner margin. 
This groove, always delicate and liable to be overlooked, is sometimes obsolete, 
or, at any rate, fails to run the whole length of the tooth. The inferior inci- 
sors are similar, but longer, narrower, and with no sign of a groove. The 
blunt, tumid snout is entirely hairy, excepting a small nasal pad, strictly con- 
fined between the nostrils. The whiskers are very numerous, very fine and 
soft bristles (mostly colorless), and the longest of them do not equal the head 
in length. A few slight straggling bristles grow over the eyes and elsewhere 
about the head. The eyes are situated about midway between the nose and 
cars ; they are small, only about an eighth of an inch in diameter, with rather 
tumid lids. A notable peculiarity of the species of Thomovnys, in comparison 
with Geomys^ is the presence of external ears, about which there is no ques- 
tion. In Geomys, the mere rim of integument warrants use of tlie terms 
** rudimentary" or "obsolete." In Thomomys, there is a very evident auricle, 
which rises behind, something like a quarter of an inch above the head; nor 
is it a mere rim even of this decided dimension ; it tapers to quite a point 
behind, and the lower border of the conch shows a slight folding, which rep- 
resents a rudimentary lobule. The cavity of the auricle admits the end of 
my pen-holder; the external meatus itself would admit a pigeon-quill. 

In the general shape of the body, there is nothing but what is shared by 
all the species of the family. The amplitude of the pouches is such that 
the width across them is much the greatest diameter of the body. The next 
greatest girth is around the belly ; the chest-measure is a little less than this. 
The fore and hind feet are as nearly as may be of the same length ; either 
may slightly exceed the other, the difference being mainly due to varying 
development of the fore claws. These, though decidedly fossorial (a family- 
character), are not so enormously developed as in Geomys bursarius, being 
decidedly less than half the total length of the hand. The digits have the 
same relative lengths, taken either with or without their claws : the 3d is 
longest, with the largest claw ; the 2d is next ; the 4th next, being about as 
much shorter than the 2d as this is less than the 3d ; the 5th is abruptly 
much shorter, the tip of its claw scarcely or not reaching the base of the 4th 
claw ; the 1st is shorter still, a njere stump, with a little knob for a claw. 

» ■ ■!■ ■!■- ■■■■»■ ■■^■■-. ■■■!■■■ ^.1 ..■!■ II ■-■■» I, ■■■-■--■I ■ ■■■»■■ »---■■■ ■ ■■' 

* No idea whatever of the true configaration of the mouth-parts iu this family can be gained from 
dried specimens from which the sknU and teeth have been removed. 
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The longer claws are much compressed, moderately curved, acute, falcate, or 
sharp-edged underneath, except at the end, where the sides separate with, a 
slight excavation. The back of the hand is moderately })ilous, with short, 
soft hairs; the toes being fringed with rather longer and more bristly ones. 
The })erfectly smooth and naked palm ends behind in an immense protuber- 
ance (as elsewhere in the family), which consists, in effect, of an exterior and 
an interior callosity, united by a slightly-constricted isthmus. This wrist-bulb 
is overhung by a special tuft of short, bristly hairs. The sole is naked like 
the palm, but much narrower and longer (the equality in total length of hand 
and foot being brought about by the length of the fore claws) ; it contracts 
regularly from before behind, ending in a prominent but narrow calcaneum. 
The upper surface of the foot is hairy like the back of (he hand. The 3d 
digit is longest; the 2d and ^th are subequal to each other, and the lips of 
their claws reach about to the base of the middle claw. The Isi and 5th are 
again about equal to each other, but abruptly much shorter than the others; 
the tips of their claws hardly or not attaining the base of the 2d and 4th 
digits. The hind claws are of the same character as those of the hand, but 
very much shorter. 

The tail, as in other species of the family, is surrounded at base by a 
conical enlargement — a prolongation of the body, haired like the rest of the 
fixime, which, in the rutting-season, becomes highly tumid underneath, render- 
ing it still more difticult to say where the tail actually begins. Measured Irom 
its true base, as well as this can be ascertained without dissection ((Vom the 
true base as lar as external form is concerned), the tail is more than one-third, 
but decidedly less than one-half, of the length of head and body together — 
say about two-fifths. In an average specimen, 7 inches long, the tail may be 
about 2.75. Measured Irom where the long hair of the body ceases, or from 
its ai)parent bas(>, the tail is about one-third of the length of head and bcxly. 
This member is somewhat quadrangular, the flattening being especially notice- 
able underneath ; it gradually tiq)ers to an obtuse tip, and is pilous throughout, 
being clothed with short, soft hairs like those covering the hands and feet. 

In the male as well as in the female, the genital aperture is immediat(3ly 
in front of the anus. In the rutting-season, the enlargement oi* tin*, |)arts is 
chiefly post-anal; there being a great swelling behind the anus, which carries 
the anuis away from the apparent base of the tail. The os penis is a slender. 
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sharp spicule, clubbed at base, tapefing and slightly curved, nearly three- 
quarters of an inch long. In a female, I have distinctly made out twelve 
mammae, of which two pairs are inside the thigh, two pairs on the chest, and 
two pairs axillary. 

Few, however, if any, of the foregoing points are diagnostic of the spe- 
cies ; nor will the ensemble serve to distinguish it infallibly from its congeners, 
excepting T. clusius. As to form, the single character I notice is the greater 
average development of the fore claws, bringing the length of the hands up 
to about that of the feet. Some points of color about to be noticed are the 
most reliable distinctions. The animal is as nearly as possible like the house- 
rat {Mus decumanus). The whole upper parts are of a uniform grayish-brown, 
generally quite pure, though occasionally warming into a more reddish-brown. 
But, in the most reddish specimens, the tint is uniform, without the peculiar 
mottling or lining of a dark-brown with a reddish-brown which constitutes 
the richer color of the Pacific-coast bulbivorus. The only departure from the 
uniformity of the upper parts is a small blackish patch, usually very evident, 
in which the ears are set. On the sides of the body, the color gives way 
gradually to the lighter tint of the under parts: here we find the plumbeous 
of the roots of the hairs as a background to a hoary-grayish, resulting from 
the tips of the hairs. This hoary is usually quite pure, but it sometimes 
takes on an appreciably muddy-brown tinge, still never equaling, as far as 
known, the richer fulvous-brown Which tones the under parts in the coast 
form, l^he tail and feet are white in every specimen I have seen ; and, besides 
this, there are usually patches about the mouth, cheeks, throat, and breast, 
where the fur is pure white to the roots. But these white markings are 
wholly indeterminate in extent, as well as inconstant in appearing at all; in 
many cases, the parts are concolor with the rest of the under surface. Per- 
haps the strongest color-mark of the species is the absence from any part of 
the head of sooty-blackish or even dusky areas, there being no noticeal)le con- 
trasts of color between the mouth-parts and pouches ; whereas, in 2\ bulbi- 
voruH, and, still more so, in umhrinus, these parts are dusky, or even coal-black, 
contrasting sharply with the pure-white linings of the pouches. The whiskers 
are mostly colorless; the claws are colorless, though usually stained with 
extravasated l)lood. 

Northern Dakotan and Minnesotan specimens may be taken to represent 
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the extreme of this race as {il)ove described, characterized by Ihe purity of 
the gray and brown shades, absence of any decided reddish cast, and pure- 
white feet, tail, and throat. Specimens from Selkirk Settlement and the 
Assiniboine region are identical. Otl)ers, from Idaho, Nevada, and Utah, are 
too nearly similar to admit of any intelligible noting of dilferences ; though, 
as might be expected, there is a shght tendency to the characters of hulbi- 



vorus. 



A few specimens before me from Southern and Western Dakota, being 
those that Baird referred to " rufescens,'' with one Irom California, which he 
placed under "borealis," and one lately received from Fort Benton, Montana, 
are more decidedly reddish-brown than any of the above. They are unques- 
tionably exactly what Maximilian called "rufescens." They are all consider- 
ably smaller than average talpokles ; and, if I could satisfy myself that they 
were full-grown, something more would have to be oaid upon the subject. As 
it is, however, I can make out no satisfactory distiijctions from ordinary 
taljmdes. There are only five or six of these small rufous specimens before 
me ; fuller series may indicate some tangible distinctions. 

The following measurements indicate the average dimensions, and, to 
some extent, the variation, of this species : 
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NoTK. — The foregoing Bpecimens, all adult, taken the Bame season (June to September, 1873), were 
carefully measured in the flesh by myself. Other specimens, from the same region, not measured in the 
flesh, carry the limits of total length from about 6'to about 8 inches, with a corresponding range of vari- 
ation in other parts. The tail is taken from its tnio base — it appears about half an inch shorter in the 
dried state. The weight of these specimens ranges from to 7 ounces. The girth of the chest is about 
5 inches ; of the belly, G.50. No. 11517, 9 1 ^^^ ^^'^ teats — 2 X)air8 axillary, 2 pairs pectoral, 2 pairs inguinal 
When fully distended, in the fresh state, the width across the check-i>ouches is the greatest diameter of 
the body. 
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DistAbulion, — The most nortliern specimen I have seen is from the 
Assiniboine River; the species is supposed to range from Hudson's Bay to 
the Rocky Mountains in British America (northern limit unknown). In the 
United States, I have specimens from Minnesota, Dakota, Montana, Idaho, 
Nebraska, Wyoming, Nevada, and Utah. The southern limit is likewise 
unknown, but inferred to be somewhere along the middle of the United 
States. Its range, probably, does not inosculate with that of T. umhrinus; at 
any rate, I have seen nothing intermediate in character from anywhere, in the 
Interior. The approach to wnbrimis seems to be only made in the Pacific 
province, through bulbivorus. Talpoidcs exists fairly westward of the main 
chains of the Rocky Mountains; but no Thjoinomys of this style is known from 
immediate Pacific slopes. It meets and inosculates with the Northern style 
of bulbivorus (**douglasi'') in the Columbia River region. 

Synonymy, — The name **talpoides,'' coupled with various generic terms, 
is of frequent appearance in works on natural history; but, so far as I know, 
everything relating to it is pure compilation, the species never having been 
hitherto actually identified. The sole advance upon Richardson's original 
accounts is Audubon's figure of the type-specimen. A difficulty in the way 
of identifying Richardson's animal seems to have been an expression he used 
with regard to the number of digits. But it is morally certain that no such 
difference exists in the genus Tlwmomys. In some other cases, as in Murid(B 
and Sciuridaiy strict interpretation of Richardson's remarks in this regard 
would throw his species out of the question ; for he speaks more than once 
of four perfect digits, and a rudimentiiry one, as in this very case. The 
diagnosis in the Fn. Bor.-Am. is: "grayish-black, with white chin, throat, and 
tail, and only four perfect toes on the hind feet." The expression "cinera- 
scenti-niger'' is no obstacle; for here, as in the genus Geomys, there is a 
plumbago-state of pelage. The "white chin, throat, and tail" are diagnostic, 
in fact, of the animal I here describe, and inapplicable to any other. These 
facts, especially when coupled with the locality assigned (Hudson's' Bay), 
leave no doubt in my mind that this is the species indicated by Richardson. 
Furthermore, Audubon's figure from Richardson's type is an unusually faith- 
ful representation. I consider this point established. 

The next names in point of date are **borealis'* and **townseudii," both 
33 COL 
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described, in 1839, by Dr. Bachman, from Richardson's MSS., upon speci- 
mens in the Philadelphia Academy, said to be from the "Columbia River." 
These two names may be treated together, as they are unquestionably the 
same. These specimens, apparently, were figured by Audubon; the plate is 
too highly colored, the richness of the tint there represented being only 
matched in strong cases o{ umbrinus; but exactly the same wrong tawny col- 
oration is on the same author's plate of **douglasii," and need not stand in 
the least in the way of the identification which I make. The same original 
specimens were taken by Dr. LeConte as the basis of his Geomys rufescens, 
and were examined by Professor Baird, who failed to see any decided differ- 
ence from ^'douglasi." I have not taken occasion to handle these specimens 
myself; but Dr. Bachman's original description gives nothing incompatible 
with the characters of the present species, find the balance of his account 
inclines here. From the locality, it is most likely that these specimens are 
more or less intermediate betv/een pure talpoides and '*douglasi." It becomes, 
in fact, a matter of indifference whether we allocate the quotations of 
^^borealis" here or under the next head. 

Respecting the T. rufescens of Maximilian, I have nothing to add to 
what has been already said. "Geomys unisulcatus" of Gray, apparently only 
a museum-name, is here assigned by the author himself. The specimens col- 
lected by the United States Geological Survey of the Territories, catalogued 
by Mr. Merriam as ** fulvus," belong here, as I ascertain by inspection. 

THOMOMYS TALPOIDES BULBIVORUS, (Rich.) Coues. 

DiploHioma ? hulbicorunij Kicii., F. li. A. i, 1829, 206, pi. 18 B (lettered dougliisii by mistake). — Krcii., Z«hi1. 

Voy. niossom, 1831), pp. 9 and 13.* 
Asconiys bulbivornSj Wagn., Supid. Sclireb. iii, 1843, .387. (Compiled.) 
Gcomya hulbivonm, DeKay, N. Y. Fu. 1842, 92. (Compiled from Richardaoii.)— SciiiNZ, Syn. Mamm. ii, 

1845, 135. (Compiled; quotes D. ** bulbifei-um" ; gives wrong locality). — LeCoxtb, Proc. 

Acad. Nat. Sei. Pbila. 1852, 1G2. (Compiled from Richardson.) 
Psvudosioma bulbivarunij Aui). & lUcH., Q. N. A. iii, 1854, 337. (Compiled from Richardson.) 
Givmys {ThomomyH) bulbivorus, GiEU., Sliug. 1855, .')30. (Compiled from Richardson ) 
Thomomytt bulbivoru8f Baikd, M. N. A. 1857, 389, pi. 50, f. 3 a-ffy and pi. 52, f. 1 a-fj. (Identilies the 

common Californiau animal with this species of Richardson's, and minutely descrilxis it.) — 

Baikd, 1*. R. R. Rep. x, 1859, Williamson's Route, Mamm. 82. (Ti-jon, Cal.)— Kknnkkly, 

P. R. R. Rep. X. 1859, Whipplo^s Route, Mamm. 13, pi. 11. (California.)— Gkhu., Cat. ]k>no8 

Brit. Mu8. 18G2, 223. (California.) 
Oryctomys (Saccophorus) botta; Eyd. & Gi:i«v., Mag. do Zool. vi, 1830, 23, pi. 21, f. 4 (teeth); Voy. 

Favorite, v, 1839, 23, pi. 8, f. 4 (same). 
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Thomomys botta:, Licss., Nouv. Man. U. Aniiu. 1842, 119. (Compiled.) — Baird, Ptoc. Aead. Nat. Sci. Phila. 

185%'), 335. (Subsequently identified the same with hulbivonis,) 
(itomys ftiUgino8U8j ScniNZ, Syn. Mamiu. ii, 1845, l'.iG. (Baaed ou doiiglasi ; name altered for no good 

reason.) • 

Thomomys laticepHj Baikd, Proc. Acad. Nat. Sci. Phila. 1855,335; M. N. A. 1857, 392. (Humboldt Bay.)— 

Kenn., p. R. H. Rep. x, 1859, Whipple^s Route, Mamm. 13, pi. 12, f. 1 (by error marked 

"2" in text). (Same as the foregoing.) 
Geamys douglasii, Rich., F. B. A. i, 1829, 200, pi. 18 C, ff. 1-6 (skull); Zool. Voy. Blossom, 1839, 9. 

(Near mouth of Columbia; Fort Vancouver.)— LeContk, Proc. Acad. Nat. Sci. Phila. 1852, 

162. (Compiled from Richardson.) 
Geomys doii^Jasij DeKay, N. Y. Fn. 1842, 92. (Compiled from Richardson.) 
Ascomya douglasUf Wagn., Suppl. Schreb. iii, 1843, 392. (Compiled.) 
Fseudosioma douglasiiy Aur>. & Bach., Q. N. A. iii, 1853, 24, pi. 105 (altogether too brightly colored). 

(Mainly compiled from Richardson.) 
Gi'omya {Thomomys) douglasi, Giebel, Siiug. 1855, 531. (Compiled.) 
Thomomys douglassiif Baikd, M. N. A. 18.')7, 394. (Minute description of specimens from Washington and 

Oregon Territories.*; — Suckl., P. R. R. Rep. xii, 1860, pt. ii, pp. 100, 126. 

Diagnosis. — Coloration heavier than in the foregoing; general cast 
reddish-brown, lined with dusky on the back; the head usually darker than 
the rest of the upper parts ; on the sides, the color giving way to a clearer 
tawny-brown, which occupies the belly also, there overlying the plumbeous 
roots of the fur as a strong wash. Face and mouth-parts dusky, or even 
sooty-blackish, contrasting with the white lining of the pouches. No pure 
wliile on the under parts. Tail and feet usually incompletely whitish, or 
quite dusky. If anything averaging rather larger than true talpoides. Hand 
rather shorter than the foot, owing to less development of the claws, which 
arc only about 0.40 long. 

Habitat. — Pacific coast and slopes of the United States, from Washing- 
ton Territory to Southern California. 

Description (from San Francisco specimens). — Having already sufficiently 
insisted upon the fact that there is no decided difTerencc in size gr shape 
between this form and the last, beyond an average less development of the 
fore claws, there is little to be said by way of description, except to amplify 
the foregoing points of coloration. The extreme of the hulhivorus branch 
of this species is readily recognized by a warmth and intensity of coloration 
not known to occur in specimens from the Northern Interior. The color 
varies a great deal in different specimens, but is never like the clear mouse- 
gray seen in talpoides. It is in reality an intimate mixture of yellowish-brown 
and dark-brown or blackish. Above, the i)ointing of the fur conceals the 
plumbeous bases of the hairs; below, this plumbeous shows, overlaid with a 
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strong wash of tawny or muddy-brown, quite unlike the hoary-gray of the 
same parts of talpoides. The under surface is not known to be varied with 
patches of white, nor is there any white about the mouth, excepting the 
immediate border of the lips. On the contrary, the mouth-parts are sooty 
or dusky, contrasting with the white which lines the cheek-pouches. This 
is very much as in umbrinus^ and quite different from talpoides. The hands 
and feet are sometimes white, rts in talpoides^ but oftener merely whitish, and 
not seldom dusky. I have not seen the tail pure white ; it is generally dark- 
colored for the most part, often wholly so. The fore claws average about 
0.40 — rather less than more. 

Such is the typical manifestation of this form, which I have only seen 
from California. We have next to trace the change by insensible degrees 
into both talpoides and wnbrinus. Proceeding up the Pacific coast, we find 
an animal still like bulhivotnis in the general tone of coloration (warm-brown 
above and muddy-bellied), but in which the mouth-parts have nearly or 
entirely lost their sootiness. Here, also, the fore claws enlarge somewhat, 
and from this state it is but a step to the grayer true taljmdes, which joins 
with douglasi in the interior of Oregon and Washington. In the interior 
of California, the opposite modification begins, tending toward U7?ibrinus, 
which becomes fully established in Arizona and New Mexico. Here the 
dark "mouth-parts are preserved and even intensified, but the color grows 
richer till a decidedly tawny or fulvous cast is the result. Various specimens 
from Fort Crook and Fort Tejon, and from Provo, Utah, are of this ambig- 
uous sort, and exhibit among themselves such variations that their labeling 
becomes a msrtter of indifference. Some of the browner ones are not 
separable at all from bulbivoncs, while the ruddiness of others matches that 
of true fulvus. The gradation of the two forms in this region is demonstrably 
complete. Some other specimens from Fort Crook are absolutely identical 
with Steilacoom ones in respect of color; the only difference I can note being 
the somewhat weaker claws. To the southward, on the coast, the same 
gradation occurs, becoming established about San Diego, In Lower Cali- 
fornia, pure umbrinus prevails. 

A San Franciscan specimen lately received at the Smithsonian is a 
perfect albino — snow-white all over. 
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Little further discussion of the synonymy of this form is required than 
is implied in what has already been said. Professor Baird appears to have 
first satisfactorily identified the Diplostoma bulbivorum of Richardson with 
the animal subsequently described as Oryctomys hottce by Eydoux and Gervais. 
Preceding authors' use of the name had been altogether compilation. Schinz's 
name is a synonym upon its face, being a mere renaming of the same animal. 
The T. laticeps was based upon the individual pecuUarities of a single speci- 
men, the characters of which are more or less obscured by drying after 
immersion in alcohol. 

THOMOMYS TALPOIDES UMBRINUS, (Rich.) Coues. 

Ocomys umbnnusy Rich., F. B. A. i, 1829, 202; Rep. Brit. Assoc, for 1836, v, 1837, 157. ** Cadadagaios, 
Southwestern Louisiana"— more likely Texas.* — Watkrh., Cbarlesw. Mag. N. H. iii, 1839, 
596, f. 71 (skull).— DeKay, N. Y. Fn. 1842, 92. (Compiled from Richardson.)— ScniNZ, 
Syu. Mamm. ii, 1845, 137. (Compiled from Richardson.)— Leg., Proc. Aoad. Nat. Sci. Phila. 
1852, 162. (Compiled from Richardson.) 
Ascomya umbrinuSf Wagn., Snppl. Schreb. iii, 1843, 389. (CompUed.) 
Pseudoatoma umbrinuSf AuD. & Bach., iii, 1854, 307. (Compiled from Richardson.) 
Geomys {Thamomya) umbrintUj Gieb., Sang. 1855, 530. (Compiled from Richardson.) 
Thomamys umbrinuSf Baird, M. N. A. 1857, 399 (redescribed from nnmerons New Mexican specimens). — 
Baird, U. S. Mex. B. Survey, ii, pt. ii, 1859, Mamm. p. — . — Gerr., Cat Bonos Br. Mus. 
1862, 228. 
Geomya fulvuSf Woodh., Proc. Acad. Nat. Sci. Phila. 1852, 201 (San Francisco Mountains, Arizona) ; Rep. 

Expl. ZuQi and Colorado R. 1853, 51, pi. 5 (the same). 
Pseudostama {Geomys) fulvuSf AuD. & Bach., Q. N. A. iii, 1854, 300. (Copied from Woodhouse.) 
TlkomomyB fulvuSj Baird, M. N. A. 1857, 402. (Describes Woodhouse's type, and other specimens, from 
California.) — Baird, U. S. Mex. Bound. Surv. ii, pt. ii, 1859, Mamm. p. — . — Kbnn., P. R. R. 
Rep. x, 1859, Whipple^s Route, Mamm. 14, pi. 12, f. 2.— CoUES, Am. Nat. i, 1867, 394 
• (habits).— Coues, Proc. Acad. Nat. Sci. PhUa. 1867, 135 (Fort Whipple, Arizona). 

Diagnosis. — Averaging decidedly smaller than either of the foregoing. 
Length of head and body about six inches, rarely seven. Fore feet averaging 
decidedly less than the hind feet ; longest claw oftener under than over 0.40. 
Color variable, from a nearly uniform rich fawn-color all over, or even intense 
reddish-chestnut, to various tawny-brown shades, with or without a blackish 
dorsal area. Belly merely a paler shade of the color of the upper parts, or 
much as described under bulhivoruit. Occasionally quite gray, much as in 
typical talpoides. (Variety : lustrous coal-black all over.) Mouth-parts, and 
often whole face, blackish, except sometimes immediately around the lips, 

* The probability is heightened by the Spanish appearance of the name, as if a corruption of 
Ciudad dc AguaSj ''City of the Waters.^' The locality is now unknown. '' Louisiana '' was formerly a 
vague term. 
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strongly contrasting with the white lining of the pouch. Tail usually more 
or less like the body. 

Habitat. — South Colorado, Southern Utah and Southern Nevada, West- 
ern Texas, New Mexico, Arizona, and Lower California to Cape Saint Lucas. 
Southward extension into Mexico undetermined. "Ilouisiana." 

Description (from extensive series from the above localities). — No other 
form of the genus varies so much in color as this one. With the increase in 
intensity and richness of coloration of the genus to the southward, there is 
a corresponding ratio of variation to or from what may be held the normal 
mean. Selecting average samples, as, for instance, some 1 collected at Fort 
Whipple, Arizona, in lH64-'65, we observe a very rich tawny or fulvous 
pelage, more or less obscured on the back by a blackish area. The under 
parts are of the same color, paler or of about equal intensity, with the deep 
plumbeous bases of the hairs showing. Tlie ears are set in a small blackish 
area ; the face, and, to a less extent, the toj) of the head, are blackish, with 
or without white spots on the lips or chin, contrasting strongly with the 
w^iite lining of the pouches. The feet are indifferently whitish or dusky; 
and more or less of the tail is usually colored. 

Other specimens, by the extinction of the blackish dorsal area, become 
nearly concolor all over, and of so rich a hue as to almost bear the term 
golden-brown. There is a great similarity in many cases to the coloration 
of Jaculus hudsonius or Arvkola aureola. The best-marked samples of this 
style before me are from Southern Arizona and Cape Saint Lucas, where this 
appears to prevail. Dr. Woodhouse's type of " fulvus" is entirely of this color 
above, with nearly white belly. Specimens from the Colorado Valley exhibit 
another style of coloration in their extreme pallor, from the bleaching of 
fulvous into a pale brownish-yellow, and with whitish belly. A specimen 
from "Sonora" (rather Southern Arizona, as now bounded) is dark-cinnamon 
or chestnut-red, with blackish dorsal area. More northerly specimens tend 
to grayer tints ; but this grayishness has a plumbeous cast, and is suffused on 
the sides with tawny. The belly in these cases is as purely hoary-gray as in 
typical talpoides; and one specimen, from Fort Massachusetts, is exactly rat- 
colored, and indistinguishable from pure talpoides^ except iA being smaller, 
though it is apparently very old. Tn this^ specimen, too, th(^ charactiiristic 
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markings of the mouth-parts and pouches arc much obscured, and the fore 
clrfvvs arc fully as long as in some northern examples of taljmdes. Half- 
grown specimens, as elsewhere in the family, are lead-colored, merely paler 
below. 

A melanistic specimen from Cantonment Burgwyn, New Mexico, is a 
uniform, intense, lustrous plumbago color (almost like anthracite coal), with 
white lips and pouches. 

In this form, which exhibits such variation as well as intensity of color, 
we observe more clearly than elsewhere the changes produced in the shed- 
ding and renewal of the pelage. It seems to be the rule in this genus, as 
in Geomys, that the hair is cast from before backward by a regular progression. 
As already hinted, the animals appear to grow gray with age ; but, besides 
this, each annual or seasonal coat seems to lose its richness of coloration 
toward the time that it is to fall off, and the fresh coat comes out more 
heavily tinted. It results from this, in connection with the pecuhar mode 
of shedding, that patchy specimens are of frequent occurrence, with a sharp 
line of demarkation between differently-colored areas {Geoniys castanops is 
a notable case of this). Some examples before me are, in fact, stron-g 
"umbrinus'' in front and very fair "bulbivorus" behind. Season, as well as 
age, doubtless influences the color of the pelage, but exactly to what extent 

« 

I am unable to say, owing to the usual oversight of collectors in neglecting 
to date their labels. 

The geographical distribution of the species, as far as now known, is 
indicated in a preceding paragraph. The original locality given for umbrinus 
has not been checked by subsequent accounts, and is probably somewhat out 
of the way ; Texas or New Mexico being more likely the source of the type- 
specimen described by Richardson. I see no occasion to question Baird's 
identification of the species, with which the Geomys fulvus of Woodhouse is 
indisputably identical. 

THOMOMYS CLUSIUS, Coues, nov. sp. 

Sp. Citar. — Smallest known species of the genus. Length (9, adult) 
about 5 inches. Feet remarkably small; sole of hind foot 0.75; i)alm of 
hand, including longest claw, 0.G5. Fore claws small, weak, little curved, the 
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longest under 0.30. Incisors as usual in the genus. Muzzle almost entirely 
hairy, with a very small naked pad confined between the nostrils. Poufthes 
ample, about 1.75 deep (measured frorn the beginning of the fold of skin at 
the side of the snout). Tail extremely short; under 1.50 in length from the 
tnie base, and little over 1.00 from the end of the conical enlargement at 
base ; the thinly-haired portion being thus less than one-fourth the total length 
of head and body. Ears minute. Color above pale yellowish-gray, with a 
slight light-brown shade ; the fur plumbeous at base, as usual. Below, nearly 
pure white, the fur being mostly of this color to the very base. No dark 
auricular area. Feet and tail white. Extremity of snout blackish. Claws 
and whiskers colorless. Incisors faced with orange. 

Habitat. — The single specimen of the species at present known, No. 
3051, Museum of the Smithsonian Institution, was taken at Bridger's Pass, 
Rocky Mountains, July 28, 1857, by Dr. W. A. Hammond. 

With only one specimen to go upon, there is little to be added to the 
foregoing diagnosis. That the small size is not due to immaturity is evi- 
denced by the fact that the specimen is a female, with functionally-developed 
teats, which had been in use. As well as I can determine from the dried 
skin, there are twelve mammae,* situated as in T, talpoides. In its present 
state, somewhat stretched, the skin measures about 5J inches from nose to 
root of tail. The general dimensions, as well as the relative and absolute 
length of tail and the proportions of the feet, arc all quite beyond the utmost 
limit of variation determined for any other form of Thomomys. It may give 
an idea of the smallness of the feet to say that the hind ones arc no larger 
than those of the white-footed mouse {Hesperoinys leucopus) ; they are a 
trifle broader, but not quite so long. The fore feet are decidedly shorter than 
the hinder ones, owing to the slight development of the slender weak claws. 
The ears are minute — scarcely larger, comparatively, than in a Geomys, though 
the tiny auricle has the recognizable shape of Thomomys^ instead of being a 
mere tumid rim. The tail, as well as can be guessed from the present dried 
state, is less than a fourth as long as the head and body, measured from its 
apparent base. All these characters are utterly incompatible with any variety 

* This appears to bo tho normal number in this genus ; but, in an alcoliolic specimen of talpoideSj 
with tho far all gono from tho beUy, completely exposing the parts, I can find but eight ; the two axillary 
pairs being wanting. 
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though specimens differ in this respect, owing to a variable curve of these* 
parts. In adult Geomys, the case is as stated, the zygomata converging a 
little backward in a nearly straight line, so that posteriorly their width apart 
is little if any greater than the intermastoid diameter of the skull. In Tho- 
nwnu/s, there is a more decided outward convexity of these arches, and their 
greatest width apart is nearly at their middle — if anything, posterior to this, 
and at any rate the width here decidedly surpasses the intermastoid diameter. 
In front, the zygomatic plates of the maxillaries start out at nearly a right 
angle with the long axis of the skull ; behind, the zygomata curve rather 
abruptly into the squamosal. There is a deep abrupt emargination behind 
the posterior root of the zygomata, between this and the postero-lateral corner 
of the skull ; in the recess, the tubular bony meatus auditorius appears pro- 
truding in this view. The lambdoidal crest, forming the posterior boundary 
of the skull, is a slight curve, more or less irregular; most of it is squamo- 
sal, for the occipital bone rises to this crest for only a short distance. The 
narrowest part of the skull is between the orbits, where the width is less 
than the diameter of the rostrum. The irregularly pyriform figures, circum- 
scribed by the zygomata and walls of the cranium, are of large size; no 
orbits proper are defined in the general orbital space, owing to deficiency of 
both pre- and post-orbital processes. The dome of the cerebral cavity is but 
little inflated ; its sides seem somewhat pinched, there being a decided though 
shallow concavity just above the zygomatic spur of the squamosal; and a 
slight bulging anteriorly on each side at the usual site of post-orbital pro- 
cesses. The median line of the cerebral roof, in an old Geomys skull, is a 
ridge ; this ridge bifurcates anteriorly to send a curved leg forward and out- 
ward to the orbital margins ; and behind enlarges a little to receive a small 
interparietal. In various Thomomys skulls of different ages, the squamosals 
leave a rectangular interval occupied by small, narrowly linear parietals; and, 
instead of a single median ridge, there are two parallel ridges, with a depressed 
interval. The sides of the rostrum are straight and parallel, the edge being 
the swollen track of the superior incisors. The end is vertically truncate; 
the tips of the nasals and intermaxillaries and the faces of the incisors being 
all about in one perpendicular planer The width of the rostrum is rathei 
more thnn half i^s length. 
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Viewed from behind, the occipital surface is seen to be nearly plane and 
vertical, with some beveling of the lateral (mastoid) portions. The most 
remarkable feature is the extent of this surface which is formed by the mas- 
toid. In OreomySy at any rate, the mastoids take as much part in the occipital 
surface as the occipital bone itself The upper border of this surface is a 
nearly regular arch from one squamosal angle to the other. The lower out- 
line is likewise a curve, with its convexity downward, but its regularity is 
broken by the nick of the foramen magnum in the middle, the protuberance 
of the condyles next, similar paroccipital processes next, and after a little 
interval the mastoid processes. Barring these irregularities of detail, the 
general occipital surface is elliptical in shape. In the middle, and nicking the 
lower limb of the ellipse, is the foramen magnum, nearly all of which is ver- 
tical, and consequently not foreshortened in this view. 

Viewed from below, the general contour is substantially like that pre- 
sented from the opposite inspection, and we need only attend to details. 
The first feature is the incisive foramina — very small slits lying wholly in 
the intermaxillary bones, yet nearer to the molars than to the incisors, so 
great is the production of the rostrum. The palate proper,* i. 6., the inter- 
molar portion, is extremely contracted, its width anteriorly being no greater 
than that of one of the molars. It widens a little backward. It is deeply 
twice furrowed, having a strong median ridge separating the furrows, and 
strong alveolar ridges on either hand. Posteriorly, there is a pair of deep 
pits extending to opposite the penultimate molars, and divided by a strong 
ridge. The palatal plate upon which these pits are constructed reaches con- 
siderably back of the molars in Oeomys ; less so in Thomomys, The general 
resemblance of the parts to some Arvicolince is strong. The pterygoids are 
thin, vertical, and somewhat circular plates, divaricating a little posteriorly, 
and abutting against the tips of the bulla ossea. They appear like a bifurca- 
tion of the median palatal ridge just mentiojied. The post-palatal parts 
being contracted, like the palate itself, and compressed into small space, it is 
not easy to fully appreciate the conformation of the parts, and still less so to 
describe it. Moreover, the lamellar [)terygoids are often broken off in care- 

• The long upward-slopiDg anterior part of palate ia not " palate" at aU. In life, it is altogether 
outside the mouth, like tho superior iucisors, and covered with furry skiu. 
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less preparation of the skull, and in such a way that scarcely a suggestion 
of their former presence is leift. Behind the pterygoids, the conspicuous 
bullae ossee appear convergent anteriorly to touch the former, prolonged into 
a tube exteriorly. Between them, the basi-occipital space is cuneiform 
(especially in Thomomys — more nearly quadrangular in Geomys), .with a 
median ridge and lateral depressions, nicked behind by a small portion of the 
foramen magnum. The skull finishes behind by an irregular curve, substan- 
tially the same as that described in speaking of the occipital plane. 

In all but the oldest animals, the following sutures, or, at any rate, traces 
of them, persist: internasal, naso~intermaxillary,maxillo-intermaxillary, fronto- 
nasal, fronto-intermaxillary, and fronto-maxillary ; maxillo-malar, squamo- 
parietal squamo-malar, squamo-mastoid, occipito-mastoid, occipito-petrosal ; 
basi-occipito-sphenoid ; and there is fissured separation of the petrosal and 
tympanic from the squamosal. The various intricate relations of the palatals, 
and of the ^* sphenoid" as a whole, are inappreciable in the adult skull. 
Detailed relations of such of the individual bones as can be made out from 
the material before me here follow : 

The nasals reach back to a point opposite the anterior root of the 
zygoma, but extend little, if any, in the other direction, beyond the inter- 
maxillaries. For two-thirds their extent they are narrow and approximately 
parallel in the examples of Geomys before me, and then rapidly expand. In 
all the Thomomys I have seen, they widen regularly from the base to tip. 
They are flat at first, but toward the end become somewhat volute or scroll- 
like. They remain permanently distinct from the inter maxillaries, and have 
failed in no case to show me separation from each other. 

The intermaxillaries run up on the forehead farther than the nasals — to 
or beyond the back instead of front border of the zygomata, being received 
in a deep emargination of the frontal. Below, similarly, they run far down 
on the false palate, ending opposite the back end of the incisive foramina. 
Their course around the side of the rostrum (maxillo-intermaxillary suture) 
may usually be traced as a strongly convex curve between the upper and 
lower points just mentioned, the most forward portion of the curve lying 
nearly midway between zygoma and incisors. The lateral surface is thrown 
into a curved elevation, denoting the track of the incisor within. A strong 
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alveolar plate (lii)s down between the front teeth. The maxillary ends ante- 
riorly in Ihe curve just described ; its other boundaries are obscured in adult 
lile. The side is Hat ; it suddenly rises in a broad, thin, zygomatic plate, flush 
above with the general level of the top of the skull, there abutting (as shown 
by a long persistent suture) both with frontal and intermaxillary. This plate 
stands awny nearly nt a right angle witii the axis of the skull, but very oblique 
to the other two planes. It circumscribes the orbit anteriorly; is excavated 
in the lachrymal region; its upper border is widened to a sharp-edged 
surface, and sloi)es gently outward, downward, and backward ; its thin under 
margin rises to nearly meet the upper, finishing the laminar portion, and con- 
tinuing to the malar bone as an angular process. A lachrymal bone is plainly 
indicated at the upper back part of the plate, but its extent and relations are 
not appreciable. 

The frontal is much contracted, especially across the middle, having a 
somewhat hourglass-like superior outline, though both ends are angular. In 
front, it sends a rectangular median process abutting against the nasals, and 
inclosed between the intermaxillaries, and an acute lateral process on each 
side, entering a recess between intermaxillary and maxillary. These sutures 
seem persistent. Behind, the fronto-parietal and frdnto-squamosal sutures 
are commonly obliterated ; when appreciable, the bone is seen to unite with 
the extremely narrow parietals by a directly transverse straight line, and 
with the squamosals by an oblique line on each side. These sutures persist 
longer on top of the head than in the orbital region. 

The malar bone is a mere splint, reduced coincidently with the great 
extension of the zygomatic spurs of both squamosal and maxillary. It is 
somewhat clubbed anteriorly and overrides its support ; behind, it is itself 
overlapped * 

The parietals, as already hinted, are singularly reduced in this family. 
In the skull of an old Oeomysy the squamo-parietal suture is obscure or 
inappreciable, and the squamosals appear to meet each other at the above- 
described ridge on the median line; careful inspection, however, usually 
reveals a very irregular and much overlapping squamo-parietal suture, defining 

* Although the zygoma in this family is a good stout arch, this reduction of the molar proparos 
us for the delicate thread-like condition of the parts in the next family, Smccom^idcB. 
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the parietals externally. These are of indeterminate shape, but tend to be 
narrowly rectangular; and, in ThomomySy a pair of pretty regular linear 
parietals is usually evident. There is constantly an interparietal — squarish 
or pentagonal in Thomomys^ rather triangular in Geomys, 

With such state of the parietals, there is a corresponding overdevelop- 
ment of the temporal bone, especially of its squamosal element, though not 
to the extraordinary extent witnessed in SaccomyidtB, where the whole bone 
is blown up like a bladder. The squamosal roofs over most of the cranial 
cavity, and aione forms (with the exception of a little place occupied by the 
interparietal) the whole occipital or lambdoidal crest. The mastoid, which 
persists distinct from both squamosal and occipital, though usually fusing 
with the petrosal, is immensely developed, its superficies lying mostly in, and 
representing about half of each side of, the occipital surface. It develops a 
moderate " mastoid process'', lying against the postero-external corner of the 
squamosal, and looking like a duplicate of the paroccipital process that lies 
against its opposite extremity. The petrosal does not share this unusual 
development, the bullae osseae being, in fact, smaller than they are in Aruicola, 
for instance; they swell but little below the baso-occipital plane. The 
tympanic develops into a tubular meatus, set quite free from its surroundings 
in a deep recess of the squamosal. The petrosal likewise is fissured away 
from the squamosal, but, in adult life, the tympanic, petrosal, and mastoid are 
consolidated. 

The upper and lower parts of the occipital bone are at right angles with 
each other; the basi-occipital is horizontal upon the floor of the skull, while 
the superior and lateral elements are perpendicular behind. The supra- 
occipital is squarish, with rounded corners; the ex-occipitals develop into 
moderate obtuse processes. Nearly all of the foramen magnum is vertical ; 
the condyles are rather small, and widely divergent superiorly 

The suture with the basi-occipital, which persists for some time, is ordi- 
narily the most conspicuous of the sphenoidal relations which may be appre- 
ciated in examination of adult skulls. Close inspection, however, shows the 
squama-sphenoid suture just inside the glenoid fossa; the alisphenoid barely 

misses takmg a part in the mandibular articulation (as in some marsupials) ; 
35 COL 
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the orbito-sphenoid, lining the orbit behind, rises nearly to the top of the 
skull. 

The mandible remains for consideration. This is eminently character- 
ized by its massiveness and the emphasis of its various ridges and angles. 
Nevertheless, the symphysis, though extensive, is incomplete. Instead of an 
edge below, the bone presents a broad, smooth, flattened area, bounded on 
the sides by a ridge indicating the limit of masseteric muscular attachment 
The angle of the jaw is strongly exflected in a peculiar way. An oblique 
plate (the '* descending process" in many rodents) arises from the inner side 
of the body of the bone, and curves strongly backward and outward, ending 
far exterior to the main part of the bone as a strong laminar proc'ess. Just 
inside of this, between it and the condyle, there is a strongly- marked, smooth, 
upright protuberance. This is where the root of the incisor pushes up from 
the inside. To the inner side of this knob, again, rises a third protuberance; 
it is the condyle, rather small, and of no noteworthy features. (It appears 
particularly small when compared with the glenoid cavity, which, as I should 
have remarked before, is of unusual width.) Thus the mandibles, viewed 
from behind, present the curious appearance of three prongs — condyle, inci- 
sor-knob, and exterior process. The appearance of trifurcation is best marked 
in Thomomys^ where the tooth-knob is most prominent, and separated by 
deepest notches from the processes between which it stands. In addition to 
all these prominences, a slender, falcate, acute coronoid rises in front, and 
overtops the rest, being separated from the condylar ramus by a deep notch. 
There is a deep excavation between the thin laminar basis of the coronoid 
and the molar alveolus. The foramen of the inferior maxillary nerve appears 
on the inner side of the root of the condylar ramus. 

The dental formula has been already given. The molar dentition appears 
weak and slight in comparison with the enormous incisors. The under inci- 
sors, as already said in effect, run the whole length of the jaw, and push up a 
knob of bone behind. They are of the ordinary scalpriform construction, 
quite flat-faced, with converging sides, and beveled to an edge behind. The 
superior incisors describe nearly a semicircle through the inter maxillaries, 
and far into the maxillaries, to below the root of the zygoma. They are 
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of distinct character in the two genera, furnishing the most ready means 
of diagnosis, not only of the genera, but of the species of Geomys, as already 
fully given in the body of this paper. 

The molars arc perennial rootless prisms, as in Arvicolirue and many 
other hard gnawers, but are small and of a very simple structure — at least 
in comparison with the complicate character which obtains in many rodents. 
The whole molar series is scarcely one-seventh of the length of the skull. 
They are implanted very obliquely to suit the peculiar conformation of the 
parts. The axis of the anterior upper molar slopes backward at an angle of 
about 45°, and the rest succeed with regularly-diminishing obliquity. The 
relation is reversed in the lower jaw, where the back molar slopes forward, 
the rest becoming successively more nearly perpendicular. There is the 
same number of teeth in both jaws, and they are quite similar in construction. 
The anterior molar in each jaw is a double prism ; the others are single and 
simple, elliptical in cross-section, the first being a pair of ellipses laid together 
like a short broad figure-of-eight, and the last approaching a cylindrical figure. 
The relation of the molars to each other is somewhat singular. Their roots 
are all widely diverging, but their crowns come into close contact. This is 
effected by the curve in their axis. Thus the front upper molar is curved 
with the convexity posterior; the rest are curved successively more and more, 
with the convexity anterior. Similar characters mark the under molars, 
though less strongly; and there is seen in these teeth, especially in the anterior 
ones, a lateral as well as fore-and-afl curve. This shape appears to be forced 
upon the teeth by the peculiar conformation of the alveoli. The molars are 
quite similar in the two genera, and scarcely afford diagnostic characters, 
especially since there is some change in the details of the molar crowns with 
age and wear of the teeth. On the whole, however, it may be observed that 
in Geomys the molars — the immediate ones, at any rate — are more perfectly 
elliptical than they are in Thomomys^ where a pinchiug-together of the exte- 
rior portion of the ellipses tends to result in a pyriform contour. 

The principal cranial and dental characters of the two genera which com- 
pose the Geomyida may be shortly contrasted, as follows : 
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GEOMYS. 

Superior incisors deeply channeled 
along the middle, with or without 
a fine marginal groove. 

Crowns of intermediate molars truly 
elliptical. 

Root of inferior incisor but little pro- 
tuberant on outside of base of con- 
dylar ramus; end of mandible thus 
only two-pronged, with a knob 
between. 

Zygomata widest across anteriorly, 
thence contracting ; the width be- 
hind little, if any, greater than the 
intermastoid diameter of the skull. 

Parietals ridged along their line of 
union with each other. 

Interparietal triangular. 

Nasals approximately parallel-edged 
part way, then suddenly widening. 

Superficies of mastoid bone occupying 
nearly half the occipital surface of 
the skull on each side. 

Bullae osseae less inflated, quite acute 
anteriorly. 

Basi-occipital, in the middle, about as 
broad as the width of the bulla at 
the same point. 

A pair of broad deep pits on the pal- 
ate behind, extending forward to 
opposite the penultimate molars. 



THOMOMYS. 

Superior incisors without median sul- 
cus, but with a fine marginal groove 
(sometimes obsolete). 

Crowns of intermediate molars acute- 
edged exteriorly. 

Root of inferior incisors causing a pro- 
tuberance on outside of base of con- 
dylar ramus nearly as high as con- 
dyle itself; end of mandible thus 
singularly three-pronged. 

Zygomata regularly convex outward, 
with a sweeping curve ; their 
breadth across posteriorly deci- 
dedly greater than the intermas- 
toid diameter of the skull. 

Parietals ridged externally near the 
squamo-parietal suture. 

Interparietal rather pentagonal. 

Nasals widening uniformly from be- 
hind forward. 

Superficies of mastoid bone restricted 
to less than a fourth of the occipital 
surface on each side. 

Bullae osseae more inflated, quite ob- 
tuse anteriorly. 

Basi-occipital, in the middle, much 
narrower than the bulla at the 
same point. 

A pair of slight pits on the palate 
behind, not extending beyond the 
ultimate molars. 
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Pterygoids ? (will be Found differ- 
ing appreciably from those of Tho- 
mamys). 



Pterygoids appearing like a bifurca- 
tion into two thin diverging plates 
of a single median vertical palatal 
plate. 



In like manner, we may proceed to compare some of the principal cranial 
characters of Geomyidce and 8accomyi(kB. Notwithstanding the unquestion- 
ably close affinity of these two families, which must stand next to each other 
in the system, their crania are curiously different in general appearance and 
details of contour. The discrepancies are, however, of a superficial charac- 
ter, resulting mainly from the extraordinary molding of the parts in Sacco- 
myicUe. In other words, it is a matter of mere skape^ for the most part. 
There are, however, some curious and more essential features, of which the 
enormous inflation of various elements of the temporal bone and peculiar 
zygomatic relations posteriorly are the most remarkable. Probably, going 
into details, a hundred actual differences between the skulls of GeoniyicUe and 
Sacco?nyid(je might be enumerated. I shall content myself with tabulating a 
few of the more important of these. The comparisons are made between 
Geomys bursarius and Dipodomys ordi; it should be remembered, however, 
that the latter presents an extreme case, the average characters of the Sacco- 
myidce being less different from those of GeamyicUe. 



GEOMYID^. 

Skull massive, angular, in general like 
that of Arvicola^ &c. 

InterorbiUil space the narrowest part 
of the skull — narrower than ros- 
trum. 

Occipital region approaching a plane 
surface, without median emargina- 
tion. 

Nasal bones nol pnxhiced beyond 



SACCOMYLD-ffi. 

Skull thin and papery, the corners 
rounded off; the resulting general 
shape peculiar. 

Interorbital space expanded, very 
much broader than the rostrum. 

Occipital region formed chiefly of 
enormous bulging mastoids, with 
deep median omargination'. 

Nasal bones produced far beyond in- 



278 EXPLORATION OF THE OASTONS OP THE COLORADO. 



vertical plane of incisors; rostrum 
broad, parallel-sided. 
Parietals small, linear, remote from 
the orbits. 

Occipital of an ordinary character, 
not attaining top of skull. 

Temporal bone, though, of great ex- 
tent, not remarkably inflated. 



Squamosal roofing most of the cere- 

l)ral cavity. 
Zygomata of an ordinary character, 

with the usual connections. 



Tympanic, a contracted tube. 
Petrosals discrete from each other, 
in contact with basi-occipital. 

Mastoid excluded from roof of cere- 
bral cavity. 

Zygomatic process of maxillary a 
plate with merely thickened upper 
border. 

Palatal outline strongly ascending 



cisors; rostrum attenuated, taper- 
ing. 

Parietals large right-angled triangles, 
together as broad as the frontal, 
reaching orbits. 

Occipital reduced and of peculiar 
shape ; a part of it mounting the 
top of the skull. 

Temporal bone unique in its enor- 
mous size and inflation, being 
blown up like a bladder; the 
swollen mastoids forming most of 
the occipital plane ; the two tem- 
porals larger than all the rest of 
the skull together.* 

Squamosal restricted to the orbit. 

Zygomata thread-like in most of their 

extent, and greatly depressed in 

position ; the malar hone abutting 

against the tympanic. 
Tympanic, an inflated vestibule. 
Petrosals in mutual contact at their 

extremities, and fissured away 

from basi-occipital. 
Mastoid roofing most of cerebral 

cavity. 
Zygomatic process developing into a 

shield over much of the orbital 

space. 
Palatal profile nearly straight and 



* If tho sonso of hoaring of Dipodomys bo co-orclinated with tho osseous development of the auditory 
npparatna, it ranst be extraordinarily acute. 
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tind arched anteriorly ; molars far 

below level of zygomata. 
Incisors large, parallel-edged, scarcely 

converging. 
Anterior molar, a double prism. 
Root of inferior incisor protuberant 

posteriorly. 
Large erect falcate coronoid, overtop- 

|)ing condyle. 

&c., &c. 



horizontal ; molars on a level with 
the zygomata. 

Incisors small, acuminate, conver- 
gent. 

Anterior molar, a single prism. 

Root of inferior incisor not promi- 
nent posteriorly. 

Minute prickle-like sloping coronoid, 
far below level of condyle. 
&c., &c. 



ADDENDUM B. 



NOTES ON THE "SAL.VMANDER'' OP FLORIDA (GE0MY8 TUZA). 

[Communicated to the author by Prof. G, Brovm Goode.'] 

One of the most interesting mammals of the Southern Atlantic States 
is the species of Geomys known in Florida and Georgia as the *' Salamander." 
The name of ** gopher," by which the various representatives of this genus 
inhabiting the Upper Mississippi Valley are known, would seem very appro- 
priate for Uiis animal. It appears to be a corruption of the French "gaufre", 
and to refer to the manner in which the soil is honey-combed by the pouched 
rats. 

Local usage, however, has appropriated this name to a kind of land- 
tortoise, Xerohates carolinus, (Linnd) Ag., which is common in Georgia and 
Florida, and which also excavates a burrow, a habit to which, perhaps, it 
owes its name. I have never heard an explanation of the name ** salamander* 
in its application to Geomys tuza; but it occurs to me that it may allude to 
the safety enjoyed by these little animals in their subterranean abodes at the 
time of the devastating fires which sometimes consume the pine-forests. 
After such a conflagration has passed over their heads, destroying every other 
kind of life, they are seen at work among the ashes, very good types of the 
salamander of fable, which passes unharmed over burning coals, and 

'* with hor touch 
Quenches tlic fire, though hlaziug no'er bo much.'' 

Although the species was not scientifically described until 1817, it was 
noticed by several among the earlier writers. William Bartram, an English 
naturalist, who visited the Southeastern States in 1773, speaks of a large 
ground-rat, which he observed in the vicinity of Savannah, which was more 
than twice the size of the common Norway rat, and which in the night threw 
out earth, forming little mounds or hillocks.* 

•Travels through North and South Caroliua, Georgia, East aud Wost Florida, the Cherokee 
Country, the exU-iisive territories of the Muscogulges iir Creek Confederacy, and the country of tho 
Chactaws. * * * —IJy William Bartram.— Duhliu.— 1793. p. 7. [Grig. ed. Philadelphia, 1791.] 
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A brief description of the species, umler the name of the Hamster 
of Georgia, was published in the New York Medical Repository in 1802, 
and afterward in an appendix to the American edition of Bewick's Quadru- 
peds. On this description was founded the name Mus tuza, cited in the list 
of American mammals published by Ord in 1815,* a name which antedates 
that of Rafinesque by about two years, and which has been adopted by Dr. 

Coues. 

Notwithstanding their great abundance, it is extremely difficult to obtain 
specimens of the salamanders. Their acute sense of smell gives them an 
early warning of the approach of danger, and they easily make their escape 
in the maze of tunnels. Should one even be driven into a blind passage, it 
would find little difficulty in baffling its pursuer, for it can burrow faster than 
a man can follow with a spade ; and, since it obliterates its track by throwing 
the soil behind, it leaves scarcely more trace of its passage in the loose sand 
than a fish swimming through the water. It is thought quite impossible to 
dig them out. Occasionally, they are shot, when they come to the surface to 
throw out sand ; but they remain in sight only an instant, and the marksman, 
to be successful, must have his gun bearing upon the opening at which the 
animal is expected to appear, with finger on the trigger, and be ready to pull 
the moment the head is sighted. 

By the patient use of steel-traps, while in Florida this spring, I obtained 
a number of specimens, some of which I succeeded in keeping for several 
weeks, thus having au excellent opportunity of studying their habits.f They 
may easily be confined in a wooden box, with sides eight or ten inches high, 
having dry sand two or three inches deep on the bottom. No cover is 
necessary ; I have never seen one look up from the earth, and have rarely 
known them to attempt to escape. They require no water, and no food 
except sweet-potatoes. A single potato of moderate size will feed a sala- 
mander for three days. 

The senses of sight and hearing seem in them to be very dull. 
An object may be held within a short distance of their eyes without attract- 

* Guthrio's Geography, 2<l Amorican edition, ii, 1815, p. 2l>2. 

t Two of thoiD, which I sent to the Zoological Society of Philadelphia, may be seen in the garden 
at Fairmount Park. 
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ing their attention ; but the moment one is touched, he turns with a jump, 
snapping fiercely, much to the detriment of fingers which may be near. 
If two are confined in the same cage, the one does not seem aware of the 
presence of the other, unless they accidentally come in contact. Their eyes 
are small, dull, and without expression. Their sense of smell I judge to be 
very delicate, from the manner in which they approach the hills of potatoes. 
Their motions are surprisingly quick and energetic; their activity never 
ceasing from morning to night. 

They are very pugnacious, and a rough-and-tumble combat between 
two vigorous males would seem terrific, if their size could be magnified a 
few diameters in the eye of the spectator. Ev^ry muscle of their compact, 
elastic, stout bodies is brought into action, and they plunge and bite with 
wonderful ferocity. A battle is usually followed by the death of one 
or both. I have examined them after death, and found the whole ante- 
rior part of the body bruised almost to the consistency of paste, the bones 
of the legs crushed in four or five places. When two come together in the 
cage, their salutation is a plunge and a bite. 

I watched their burrowing with much interest. They dig by grubbing 
with the nose and a rapid shoveling with the long, curved fore paws, assisted 
by the pushing of the hind feet, which remove the dirt from beneath the body 
and propel it back with grciit power a distance of eight or ten inches. When 
a small quantity of earth has accumulated in the rear of the miner, around he 
whirls, with a vigorous flirt of the tail, and joining fore paws before his nose, 
he transmutes himself into a sort of wheelbarrow, pushing the dirt before 
him to a convenient distance, and repeating the act until the accumulation is 
removed, then resuming his mining. Any root or twig which blocks his way 
is quickly divided by his sharp chisel-teeth. I have never seen a salamander 
place sand in his cheek-pouches, though I have watched their burrowing hour 
after hour. .It is, of course, impossible to observe them when at work under 
ground, but I incline to believe that most of the refuse earth from the bur- 
rows is transported in the manner just described. The negroes told me that 
they had seen the salamander appear at the mouth of its hole for an instant 
and "spit out" the sand which it carried in its pouches, aiding the act by 
inserting the fore paws into the pockets. I have never met any one who 
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could tell exactly what the salamander does at the instant he appeared, his 
motions being so quick that one cannot be quite sure; the general impression, 
however, is, that they are unloading their cheek-pouches. This is not at all 
improbable, for we know that they carry their food in these receptacles, and 
it seems a very natural way for them to bring their refuse sand to the surface, 
since they often have to transport it a distance of several feet. Still it is 
quite desirable to have other and more careful observations; for observers are 
apt to be deceived by their own eyes, especially in the light of preconceived 
opinions. 

The subterranean labyrinth constructed by this clever army of sappers 
and miners penetrates the pine-barrens and cultivated fields in every direction. 
An energetic salamander, with a slight knowledge of engineering, would find 
little difficulty, I suspect, in making an underground journey through Florida 
from the Atlantic to the Gulf of Mexico. The direction of the burrows may 
easily be traced by the loose hillocks of white sand which are thrown up 
along the line at intervals of three or four feet. These are the "dumps'' 
made by the burrower in throwing out his refuse accumulations. Each con- 
sists of about a peck of loose sand, and, by the casual ol)server, might easily 
be mistaken for an ant-hill. No opening is visible, but by digging under the 
hill a hole is found, the mouth of the adit to the main tunnel, which may be 
three feet below the surface if made in cold weather, but perhaps not more 
than six inches if in summer. One of these mounds is thrown up in a very 
few moments ; I have seen thirty raised in a single night on the line of one 
tunnel; this would represent nearly one hundred feet of tunneling. I have 
seen one hundred and fifty in one continuous row raised in about two days ; 
this would make between four and five hundred feet of burrow completed in 
that short time apparently by one little animal, an amount of work which may 
seem incredible to one who has not watched the restless movements of these 
animated plows, which are seemingly as well adapted for piercing the sand as 
birds are for cleaving the air. The burrows are about two and one-half inches 
in diameter, barely large enough to admit a man's hand, and, as has bcQU 
stated, are at various depths below the surface. They meander in all direc- 
tions, except in straight lines; their builders l)eing guid(jd api)arently only by 
their whims or their olfactories. They, no doul)t, intersect each other at many 
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